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*lNI <1^ ^(.fl ^(.<1 


toto tore ctotor, ’ajtw "srfa-fa cto ^ *rt*t 
i <rr*rr c*Fr wr 4 *rsrcn?r to ^frer c*Fr ^st ^t I to w tosra totor 
^sr, tor witsR ^?r, ^tret to toto retires tot i *to^to m 
totol ^RT, ^5*r to (Ttff I 

to ^^sr_-Pf»fsr otoito t^wwwtui ^fij (TFtt i to W'lw^ic^ *ttowfa 
c*N1<t to to *r®T tore ct torr ^rfaFr tosr* iwN^rf tot^; 1w toB <tfFst ^fft 
^iFFsT fi>'3M<MlM* (TT to tof^ tot^ (Tit tofito fiTOWH* ^rfwf 

tow crcto i cto tor *iT to ^®t?r sfFr ^r c^trer ^rr c^Wstw to tore ^rtre, ftf to 
wnr^rtrr >ito cto wR^ i w tor ^ft-i^Ft (?*tto W'lWWdl to^® 

*Hre ^ , ®tre?r ^ rere ■^rt^r <Ft?r ?iw ^r i w toft- ^rfwrre 

fto fto ^'Tt^'t ftrere ftreft i 

reRnt (*w«ui (TFT ^res ^rtt ^rt ^ re to *fc^ ^sM totor «Rrrt w 
*rtre! to (nti^s totor «Rrrt h*«i<tw w csr*rr tor- tot (TFft wre *M*ftoM c*Nt?r 

«?*13 I ^C'fil <PW ftoTT??ret C<l Wire 1*1 (tol <Pw[%, R«t 5,1 C® 2(R)[D iiRW ®l(re<P 

^ft^ c T ftre tonWTf ^Sf <p-sl<q CF§t <K*lR I 

WT ^Pw\ to tore?T retet to^T W *Ttto I to #t ^tiFt WFlT (Tit 
'5MW to tore WfR'SelC-N tolWTlre Wto ^pFr ^ ^?T I tW^S'lW 

tOT#^ "#T iw bl'Sfw C^T <rf% C 3 # WF I >MCbai w 

<4*rter ct ^rrsrFr w^s ^ W "F^t (n ^fFt c^Rnt 

‘FFteflwFr f*Mi?r ^«Fr fw ^stw <?#tw Fl^t ^kc=i c^t ^ 

w Rffer f*Ku® 

<plc'sit ^t <it(.^i ' a dR ‘F i Tt 5 fR'S8!c r i^ ^tf*f'9c s 'iN TT T itw 'sicn^ ■'iRlt’^s ^Tit ^SB'® <nt 
wtsft i di^c'G tot -zm ftfe ^rewt to c^rrft (TH ^Rtt 

(to^t #ti ts?to bito ^^rr ^fft (TFitrr ^ csrf^ ^®t to 4 <Ichi ^mr 

r<r-s ^I^Hii <iitot ^t° 5 Tt ’*I <v t(.<p c<p r i ' f r 9 f c f •'isu^ ?,(.<!, (TtB ^tFFf ^rt^rtrr Bp^t^t 

^ito- c<plwlB‘i b<p(,<i tt i 

<ii , «fRTr >Mltc<p fitor 5 rrt toirr Rt i c*Nt ^r^r ^irr to 

^wf wf i ^towFr c*Nt 5TRrr wl5 ^fFt ^ | ^t to?r 
wot Itc>iw (Tfrrr ^tt to ^rfto^Fr c*Wf tci^ ^r >£it 

tor^F^Rqt tot tot wtf cto ^ i torra c*tw cf ^toto c^wr 
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^rfa1?r %r WjTRissIw^ tt Physics c«fw ferft i 

iit <rtf& <4^t ifi^’ifcp^! #t c^tt Tirr 4t fa 

«l^f w <k<t c'nrrt 
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(Physical Quantities and Measurement) 



Archimedes (287 BC-212 BC) 


%99 1®9> 9fr*f99, 99Hf9wtff, ^f@f99t9, 

^rf<i'*H<t-- i£rs, (,'sijlRsR^ i cw <yrf9t9>9 

^aiW9, nfei9 9t9, 9^9 <91999 4 99W9 9iftf^95 

9W19 99KI9 WW, $9* Q\ 99^9 ntft 

<j*l9t9 '5^3' ^ 9F9, 93*9 ^ wi^sr 99*9 9599 ^ f9ffcj 93 
(9391 <yft9> 9T99 9f9t9 (TtW w f9t»l9 9199T frsft w 
ftrC^WH I ^l£9S >H<Mi94 99tf# 49*5(9 #|#i f^WCO 
Rt<U>H| 991 ^TG 9h9 <ufe»f^ ^1<IH 9*" f 1t9* ^9 C9f*f 9F19T 919 
91 I '>s|9 '*f?9 <31919 £>Hj 91 9^19 (fM®! <PW C99 , '® , 5f9 (\ji(h 4<p5f 
999J1 f9£9 9*3 %99 I <^19 C9>K9T 9#- 9t 9>9t9 
f9t9*f «1l999 993 49*5(9 C9I9T9 <i99T ^113* W W 
<>WfVl | 


1.1 '$ ^‘rl'^R'^h (Science and Physics) 

feseH <F1W^ WWIW9 CFRTf fewR/TO 9R1 W»flfc>, ^IW-tHl, qiMW^fi 

Tj*u ^ ^ f9WK99 ^rm fera f^ wrr%, 91 qiMw'GR 99, 

faflalW* 95jm fe99 ^T9 ^'b(?| | <£)^ W®T9 >f<nt-c?l 9^ «WHH feH 95T|9 

(Tfi^ <Aj ( 1 j i (& ■®{t3Hfhr 91^99 '2<i'83iP<p c«R3* | 

^5TRTW9 ^1991^ Spiffed C9 WU 9GK& R'&bH ^19 ^99 C«Wt^- 9n^9T 99C9T 
917T *90©1 %$, 'filMC® *TfC9 <7P9 x£$ ^9999 (^s^T? 91 'SlHOT ^9? 91^9 <71^9 ^19 

9 few ^fesrgt fer ^519 ^ "Tot (TTTsn ^r hifeww c 7 ^; fe9 ^[9 f9*g 'sik fe^<7r fere 

91919 ^919 (71^, C9(^ 91999 <Sf9J ^1<3P WC®^ ^9 I 'STI919 ^9, «1^91 9199^ 3j^ 

'Sf9^959 95J9J 99 f9^ ^19 I'll 9^C9 C9^f^ I 


fW»!Cm WFfP? fe# l0ffe r W ^4 I v£|^Gl CW 

*Fim*. (£|W alfr T'S|Ir|>i ^r<i<pfi| 25immi Isf'hM Is - ?? tftCm CSP?^ >je&l % m<Mlp<l mse? 
•Ilftp «! ^lul ’o|| ^1 '^isbC'l? fcfe’JJ? ITS? *(P5r f,?? <MI? iSHi T4>^ r,*Wt«1l l*i , SnlI«l«? 

<ac?r5R y*t (?$m «ffhFT45r^M« w?mT? '«it. ^TTsrgT «^sn3i ffepi «*rt ^ 
s£C^ C?? mC? i^FwiCiVo «I7?? I *RIT *Tlm mTSfT? mT^ mmPf ®f% mfT? mmPl 5Rmi l'Sil»(>l ?Rit« I 
3RTPT *TC5T Plm '§ v ?? tSiem efei'.'to fWC? «T#T i©jl»i?l'ji Rim?? feif^t 5 ! (J?TW ■afiipf f?uP «i|C? 
i 4’R fefsRl^ ^irw ?twi feffmnr .cfor t^pi utmsrnw e^s ew sem, mrmmt 
fePw’l <7TC5« %? <frc? j mEe? *f? 51?tt fe»r*l>i'f»l cm '.X&l ^PSPifT^ ■',?£? *il- 
|.%J *NT (jtf?r fetvw i<jsjs£ (?# m?? ^ 1 f^^Ri ^HT? 1^1(4 ^tTf?f, «i?T 

fefVrvt&i? wi ^nw ^<p6r fjm se?^ i =nt?i 3ifr to- 

mtCSiR 3 ff^*JT «r?t IRC^C? 

\slVpl'alfvjp mse? i miCSm CSf*H 7IIW 

mra?i isms inw «ne?r ?le? tm?mr 

sffWT mrcsimfT^ tjtPT js^R 
?Tf?- tms Jim etCJ(? Cut ^ *5?? 

W* ?I I d'? ©fn^rcj '5WSM 
w trs? <s*j ^Hrc?- wu?r 
?f? ^e? fmJ, ^ifi emim srnrni e^rm 

lil^SfPP'l li'ICP I'C® I 'oi?! 

*tre? «»! sinif ">1% ^4 fvre? -dwi 
fa&IW? 4W WTW WWRpT 
$p&r r.Mra c*fsnsn 

fmSaKm 'SW f^oRT 

^•flTlfP 5^ «IWP1 t va| ; U<]| ^ 1.1: ‘f^RTHTP ^ H^C S 

Wr^T^f?) W?? "alt*! '5TI 7 Pl7? r l^ 

swg%®!TW ■aiWIPIlM firisi M'TfpW Wi SI^T ^ •ofT^»f t® ^ffTsrr I sn^H“[ 

^ 311^ I ^tiilCHfl wi 3F5 Ji Tn^T 'a|1>IC J P ^fnr «!%■ ^ t£lWI r>lfl v f1’E*l 

*HMI«pn I f*P¥ '311 cm •atc.-il me? •t'rf-ifl' 5 >Cvi|r.<i; ^^V-T mt? va|RC?i apTim RC? (iWPT 

‘S'p*i incm tvmrs csrem liimPi *twi i?^moT?r ) ? j ' 1 fe i: iT *j£? «tt. i^frt 'iim ^1*1*11% r^? Re’i 
^frem, mi? m?r m? * 1 ^? mrmem ^'Prem c 5 ?^ me? ^ (?}? i.i>i mTSRn ^»f»T me? ?mem 
mif? c*j mim^r • 5 ^r%i mwi !?m ,m?^i?T mmm? mm? ^^fRia; fiFr?v?i% mm me^ 7 ^?e® 

T sTm sjEF mep^ "h? % fpmoRncm cm® me? ^imes ! 'S^imi mmc?^ me? rnimm fwiFi? 
mmi-i ,; 5\i em? me? emmem mrf? 1 

fm 5 !rmcm «iImI? rn 1 *!? meP 5 *?fi^i-t?fr^i m?i Imsum >i?r.fr.pj me? mPt 
me? e^fNc? fmw? ^te?m : tf? mrni?i ?i?i 'i'oi? me?!^^ 1 ^je'i? mf«rw 'Wie®? fe^sre^i? 
ejs«? •mrfee? cPPrem mwm«e^fT ?se? ®w me? iirnKfe^femi w m^ftFi ?v ariffem ?iRr ?? 





foRr i c*n?r fair <p|wl RR j ic* v tr c^f^T ^r ‘wrt i ®rt f®f?r ctt^ rrt 

'srn^rf^ f^tir fasten c&&s fair *rrfair ^thh 'str^tt 'ftsR ^ 

(W%»W! 1 .2) 

fa*lfa ^S*R fafe ^ fa'&al'fa ^ %? TO \3C^ I <3PR*lT TO*RF 
R'asi^l fro ^ fas fair fallow faTK ^iPi<m to ^cTO'J i fasaiw* ^ 

<3nffam *p iiHT ^fec* <j«*m to " 5 rpm <#faro rs^ to 
TO i tor TORT '&iJW fa^ 8Rlfa to to s^rra fa^TO <lfar Rir *ffafk 

^|^'5>C‘P'S fafs( 'g®lf^! RR 

«1T =TO 'ST^sTT €f^fe ET" 

c*pr 'snc^, fa 5 ir to^t rht*t § ^ \k^ 

Stefa'S 'ailc^, Resl^-fl C*J®llil feasj^fc ‘ T| <pj| 

fa§ TOs ffa TO RTO «W ' ■ S 

RT - faseH RCt^ wjfi, >i)ir *) k<jf l-^\^jjiV | gjd 

cw «rm*r &$ $? TO 1 If* | 

TORT <3W cfa ! 1 1 i jr* 1\ 


1.1.1 ®RrT<^fa^H (Physics) 

^ITOI 4^JR fataR fair TO 

RRf^ c®mT TOt: 's?H 

RlMfTO TO 5 ? TOT R£TOI 

Rfal to rtot ^ ■rto farer- 

4^5far fa&MTO R%1T GTC«r 4Rfa RSRTFPS ^TSfTO 'CTOf 
^T RR vaiWsll S5TTO fataH TO '*>HtVE> TOf^ I MRlfafeH RT TO'Srfa 

RlMpPsaM fRSFkRR >£|*p'i?| *TNT *£|R? <j°i| wc's ^llw ^ktfe *TNT, ^5TR 

RRIFf '3Rj fassHSRT nHI RIRTR '3TW < P vaiUMt fasFRfjRT '^lnIxfpi'aalG'M 'SIF^j^f ^R^R 5 *WT, 
d«rilf*Riril w 4 *«i%*h i ^Rn^iwiiT <£$> ctjrt enfk®3r MKr fe 5 

c^rsi^ wr ctc^to ^ (fundamental) Mr«fT i ^'S^fefe’PBTRPTm 
Htlf^Clk^, '3TRW sl>lTO-d 'S^R fefe ^<|f<|tSsH Wl%?r^- ^TKH ^I^R'fisk^ 'S^R %fe 
w %?r ^ifec^c^ i 

TTT^m^TW 'STpRTl ^0$ CT ^TNT ^^l v f ' 4 tf^ ^<R v£J C^T 

'^i¥ (inte ration) c^wra' c^T c^f^r i c^twt ^^prK 

w 4 ! TO ^pfl^ vsiinkitd mTORT t^tr °v^f ^nr, ' 9 fTO% ^ 

«RPn^ CTO «<F C«tf^T, R ITJTOF f% -oRm CTO I 'W 1 *f% 

^TO 'STTOR RiJTlWf R %3«, Cbl^ll *t% ^HSTS W ^T ft^RTRT 


1.2: ffepra' us®? fro ttki? w 'ariprRr RR^sjg 
RflirBr [hSkh^ f^rcsf? ^ic^s '3 tN s I 



'•iMfcM -.qfofo ’•r® «? ^ z&r# i --slews 

FTS‘ ! 1Tr*fo ft^tWil SFFW OTC^T f2foW C<PtC*il ‘39£l 'JJ3T TWW (TfSt STWT SRTRT CF§t <PMW*f I 
■^IfiV^i-f'-iiifo’l <f>W C^T? >iiS(,<!> (, r i | SfoW < Pft| •s.f.Jlc®, mm ' t tIW®FT <P"SJ| ^t,«-i t.<*. '^Mlst ale’ll 

^ifos^r m\ \ 4®tw ^mt ^*41 s*tt c*rw s?f w ^rgrfaTw ^gsvr ^rtw 
■=#3 ^Twut snrc®- f*rc*rfo 1 1# cNiTJt g?rc®t uj'irpit f ffa *w- fosifofot e?n»te* <fffo srtttt 

dU%\ 4 llcc®*!, CS*T (.<p|(.»iI >ir®fo*T 'di vstta fog ^J3T fow ^3rM|\s'']fS( 1 '3 fejif fo*f fo^CUil 'F 
fog 4 1 NTT <r*f)l «>l'y«t gETT 4| R.<4 | 

2.1 ^tf*t ■‘ifosrffo (Physical Quantities and their Measurement) 

*#7 3T 2 T WT <7T&[ SW gW StTT. ’RR mm C^rST STW gW ^TRT- t£J^T '*I1=4'5J! TRlt’ ^rrfst I 

*n«pr vrm? enffa m\ c*flfot isriSr cww ^tftw i *£& fo¥ -'jwr'jfo w$ *fmw 
rfr ij'D , ^ c r -w® *rr «ii4j?)i <i«ic® mtw wft 'smi$i*4 IW f® ' vsr^tsrKatfr *itfo ®tw ww gs fowr 
C > |3| <4lfof.il Wf*7 'oi <1 '*. 1 '4 3F® ®FUIujlii fow C^R^T C-'lBf 'f- Sr.'S ?||C9. <t|f. uv f ?tfo c r® gc® *SJF 
<Hit I ®T?T 2 j« 5 >'S f<i'SJ|*'i ^Pitf® gc^l F-S fogfl ■ > fJ?r«TFT <Pfif,-s ®TT I fa'feslf/’ifl ^i«t f,l.'f.4j 

fo*ni <;ct& 4<i4iin m fogc<p fi^®®tw ^rn^Rt ^1 1 

<&fFTi.i: si^re&'JTF5l&fs^fejrc5l®?rrf 5 r 


t^Jr^T 

meter 

faC'ffl 

m 


kilogram 

f^<,®i IM i y 

i<g 

^RTT 

second 

W '4 

s 

io*2)rs<? -^^15 

ampere 


A 

Mil^y Ml 

Icelvin 

C9®rfoi 

K 


mole 

wFr 

mol 

» i,^‘s i 

candela 

FITC^t 

cd 


W>\7?5 ST fog ■aiMfli ifosTT'^ 97 JC® *Tlfo J>IW *51 Mill Stfo SFT I < 3 ® V*]® ’aFlE® 
rtstt -ftf.il (a, st ^tfosrM" wf 1 ^nig-fK writs gTSF <fh (Trc® ' ? ftfo c<PTf?TT fog?r 

£fpffr. < 2 T 3 . ®T 3 FST. FT*T® 4 T, -S 5 f 4 T. ^T’RnsiT. JR. W FT’L ®I? Ca'Dfl^W 

^riFFr. fofF <iR<iifo'oi, ^vffortfosT. ’ST’t ’ffenfosT 

, 3!tr p tfw wf, Ft^ focFT?F t®nfo ^«(tfo mm e'hr w® MTM ^t 1 

^ c®1® iftprsim cw 1 ms 

?nf‘FlFn ' 9 tfosrt‘»l ^FIT '-at I VI lew ^^7 Trfotil ^f?^T ®TI? c$fo F?RT 

<rrarc\» c 3 # ^rfoi m- c®m sft wr (^° #! gw) c*r ^na 

^TFsfc <Itf*t^ vfl<p<p f 3 )<qs ‘F'Oii fow (FT? f£l<P<p < 1 '< 1^1 it - 9 f.it '°ll i li)l Fg fog (,< 1<1 <J»f,ft 

W^tC® ■‘TtTR I ~W\ (?flFI 4 ilfof. W^FTT gOg ^FIT. ®g, WiT, WjffoF 




st<rr?. to 1174 % d?f?»f 1 . 2 : to cto 5 'TOsi^ 

^Sf®T 1 >3? >n^lt' oOfa^ ?rf*R '*ii?i5iifi)^ 

■»lw ■^i'f'o ■''i I Msfl> ^<r-<i i c<r < < K. <r i SI i TO < p. fSI 
TORR csrs RTOT Le Systeme 
International d'Unites C'ftTO TO? 
otsto 5.1 c^fror ctotto TOn?? 1 

‘if? i£|<p<p '^t*'t|<| J ’1I5*TF' s t < fr'0 CRTi 
C^t^cTT TOt Wei CW *J=tt 
W to (RWTO 299,792,458 TOTO 
to TOr to wn ct t|to -sifegnr to<t 

G*nSl 'TO 5 | TO 5 |<qH,s , li4ilC*M 

tor# toi ?<i w^r toSt 
»* i (.‘t toit tni^raTsr ^tRferor Rurr usR 3.9 cm 'Sbc^i tsir towa Pi[w§ TO7*t w 1 
(prsaT^T # '»<i[Dc<}i r^c-w rrt? ^nrvgn?T <rrm toicto cror Pw3 c^\ 5rp»rr 
*t?ra fl'TO W TORt farrows R sn I) PfcR 133 (Cs i33 ) 'RWR 9,192,631,770 ^ 
to *to tprji < P5if.'s c*r ^rnrsn^t to*i c*r?r crtjt sow ito i ■’Hito Sro Pi **3 «tt ®^fi 
*rt# 273.16 fare iwr c*r ^I’roar ®TO*n tot to c^rf^r 1 

'aiilfTOiilwifl ol iTjl^rS wf^T— *tMT s Tlf*l' ^7lSt 'STCM wTO Pim R*j*^ TOR <^5U.* ; i T ST?rt 

i£i7^> '3H'r.4 wrV rr 1 c*r pFjR tor sc^i lm #; tsr stf% f#R frroi 

2 X 10 -7 ft# 7 ! 47?T TOTTOR 5 T5fTWf ^ 
(71W 1 ^fTO'llfl I *f73T (TRTt W& 'SlflR?! 

STOT oi»7|ii. 2T57^f <i-3|<p|^ i£T«Tv >TO C?n> C^T 
C#T TORT WU TOR R! (CTORt TOT 

#1 TOT R <3^ mWSlwa TO^T TOSfeTR 
7STRT <5RT?T 'll^TJRT $,Cl*!. I ) 

0.012 pK c ii5llt i i c*r <wfi7 <'|4 »i 12 TOiil 6 ! 

«ih?f <?r wifro rs«tt (To.. to^ir ri 

TOFT)- TO TOR TOT®f TO5 TO 5 (RFI I TO? 
TOi^IR ^TO# iTTTTOT TOT TOtTOI 

CTO1 TOTOT '®5?r C»lw Tifw (£RJ 
(,>Gwft>*!M (Steradian) to cTO «£w 'S?it^?i 


(SU<A 1 , 3 : 'SfTTO'^ (Mte ' 3 )W < ? »5 


m 

kg 

-5ir*itw 'tflii'jj 

2 X 10 41 


2 x 10 30 

^rRfr 

6x 10 24 


7x 10 7 

#5 

5 x 10 3 


6x 10 1 

#rscit 

7 X IQ -7 


9 x 10 -31 


w 

m 

Ri^pGsy 

6 x 10 19 

fr|<pt 3 '£, «J »| •SF'Il 

4 x 10 16 

^Tfhr *«r*lc v s>^i v iil>fi^ 

6 X 10 12 

*tfcr% ^rtTO 

6 x 10 6 

^•sirarTO^tbsi 

9 x 10 3 


1 x U) “ 8 

'•rrWf 

5 x 10 -11 

^TPTTn 

1 X 10" 1S 


633 tot’r ^ «m RPpfi'r ’-sR'si cRtetn ^ttoi 

v j t!’ ’TOTOT '»l^l 'Ol «.cy®. <iT^ I "TOT CR C<PlWI '^lc c ll«l 'Ij^I TOI^R TOT RR R- C 7 !^ 

TOo TOT C TOTOS 540 X 10 12 TO TOTOfTo RTOTl WIT I (TOT *M(.TOt TOR R TOTI 


■TORf^-l crom I TO R TO 7 TO CTOT 7 T iTT’QT^TO T 5 R 7 R (.TTO C 9 IW TO TOTO TO 





SC'S *1!w I r.^ic^ C^7TIT?r ®wj ^C*^ C^fC^ 3^F <pr^ '3|r/i<p c^.m f<P§i. 

w\ ^ r < wg (c&mi.2, 1.3 ^ 1.4) (^nr^rr i csmr cSm^^c^- 

wm o^t^?ri 

^ii'ofG ^^c^ *if$n?<i 4fac*i (<m ^rt*tr <Fcn 

•TT iiT&T C'ZWLW WF *ll<K«i ! WT <TN T?T 3(Cil!'SH'3 (Tilt nfa ^fCTt •SjHtfl £|C#-2TM ^TT <T^ 

C^CT? ^t<Jta ' 5 JPT ^T^T C<rn ^C?T c<pc'K,'© I ^7T iW n 5 |$j ^C^ 4^^ 

(TiT^mr nt ctf fe ^r (Trees' ^Rn\ fefef c^rfe^ '3i&. 

til<P ^fW'C \£i^5 Oll^f <l cr |C\5 C^HHs ^ ) <F <HC^ C II ojlo^il 

ent*? v i ~ v ic<£ c^rtc^ ^<f6t <iw *rfn G ff *nn*t ^tf®' 1 . ^ ct? <rr§<r *h*htBi 

i7 ; f , '?3'?rr^’ c*(>si ^c?r c*r$ft nw i (Tsr-riwn ^hc«i *?cn *tt, *nfa^r?T 3 ^c^ 1 

wr\ ntn: 

• *3bb^1^l ^W3T*i *l[ r jc<?fl nTf& C 5 ^ * 5 T^% H^^S| OilEJi^re 'i}^ fr&T?T I 

• M\?)<\ mfFin C<JT'30'1 fasTtf T>H JttCn i?T ^S£TC r H1 9 Ii'W* *>1<I sCU£ <3 <F 
<pl^1<r-lfi. | 

■ zjwRi ‘i)<l ?, r i <s ic'S c<!jj<£ n^nr *rrw (7r5t c*rf§T5ff& c^ic^t? i 

■ ^TT (7FC® J? ffC?T (TTpTt^T (TFR ^'^TtC s t (FFS? ^?IT $£fT *3^ f^p^. <l}<i SJ*) 

w ^ 1 (<?m&\ 5 cwra 

bi^f WT ^n I ’®P£ i£)*rK7T 
5 '6¥f6 I <3 ^ ^FTf?T cltsS, W. t^C’S? 

220 <&? %T^ 

s<r ^rsr 1^1 ^(^tf ^i?r 220 

^Tlf&i) 

• merr ^rmr #t nnent ^ 

^C’-s ‘^ttfn <iG*n ^ 7 ttcn vs]<i 

^ c^rfen cnc^ 1 

■ (?IM*B| ^^<1 <r^I <l^fi OTFs 

mten *4<r>Si nvf ume^ ^r> i?i>ii? mtinc^ 

^ ^ ’ttc^ I 

nsT^f ^Ilf'IC'S ^i (TTR mt^T ^ItC^ I 

■ cm^imi c^rsjfc 

^ ^jic^eii ^cii <im I 


cS%r 1.4: ^ W 



s 

^RiT 

4 x 10 17 

wSwMwti *h?^ 

2 X 10 14 

'•ii»pr<j 

8 X 10 1Z 


9 x 10 4 


1 


2 x 10 -6 

'^ p !^ r ! >f<[ l 3T *511^1 

2 x nr 15 

’^efTT irqer: <spp MeV 

^rw at 

4 x 10 -21 


c^-JC'Ss miT^ nf^rr^i *^tt f^ir <^<ii<i >issr 1 nm ^rs’ 

J5 if^=rr-°T f^?r -; ^eTg *i^-<i.nv5 -^r c^tcht i?f&t fei 

0 ©l*ll(. 1 'l<l ‘^l^T ij|^|’&?H 'Hl < i > (- < 1 '■ 




$f<W 1,5: SI ?PJ^S S v P 5 l*f 


f*jvss|*i '5T °p s fT®lT^'5eM 1F1FT 
W?) W ^IUIC'iO S’fTW't 


deca 

da 

10 1 

hecto 

h 

10 2 

kilo 

k 

10 3 

mega 

M 

10° 

giga 

G 

10 9 

tera 

T 

10 12 

peta 

P 

10 15 

exa 

E 

10 18 


deci 

d 

10 1 

centi 

c 

10 2 

milli 

m 

10 3 

micro 

n 

10° 

nano 

n 

10 9 

pi co 

p 

10 12 

femto 

f 

10 15 

atto 

3 

10 18 


5<r i ^i^iT ^srifli?) 5 <ic*t 

wnf^r «it® 5*r 

(6 x 1 0 24 m ) 'Si Ml « <M</i1 '*RR?f 
faSfjptUPlia *nmi*r srr’nrs 5<T 
(lxio~ ,s m) 'i'XWZ & t 
f^»fl*T “ s rNVr Sim isfnr Tpr Twcgt 
«3RPt tmrm ^T?‘ ! ?fTT ^T?r<Tfl ?RTi 
^sf tot 


an<*«fifto«p»iw fog SI ^Tn’f 

(prefix) t*fa 4?3T (?r?n 5c.5K.fe I *fRFT?r OlilW vifojjf CfeTtJ f®TC®T *k/i<p <r? 

fo?3T CfeJH 7T5;^]t C^TOIC® ^fpsW | ^PT’faFFT 1.5 <3 C'Wfc’tf feC.UCfe I '*ir*l5fi 

ch'ipl*' «l<ic r l fos ^WTT ' 3 TST?I <><15,151 4f?T I Tj5F$? C.<M*IC r ll51 <44 5)«rM fsfSffi ^ 'Wl 


i£|4 fWllf^M <TFT I 411015115) % 1*1 51 ^il5«? f.< i<|l|f,»i|5l 'SpTT Tt*I r -r4-- <i|3u *TT <T£P) «*PF C»l5lMlfeI> 

<lfcl ! 


1.2.1 «IMI (Dimensions) 

‘Si 1 •: 51 1 CSflTT C’ffe (7f oilWk.nfi t’HT'TRT't ?Tff*t ’HOST'S *nsr -’il'ifS i£J44 F^u-I 

<iii*‘f^r. t 'tic.<p *ffoiT*f ^?it <ii?i i '£)4 T»i ?nf*i opm ‘£i<i i <? fhcii 8j4M 4511 *nn c^fs , 'Sii*iuM5i 

3tMT.* 3 fe<r. ST5T >r*l«lfe #>rf& C4R C4H CSftfof Stfo (t^T L, TO T^M feSilft) 
fo«IC« ^c,5life <7^3 '5 tI*M 5 ’l|<p(,'i> 5*1 I Ml'bjj <;ifltfr|4 5t|f*‘l f,4W ^ibW 1 5T 

C4T*r *n 9?nw 'Si life. c J 'l'isU,<p ‘'Sur srtsrr <oi i iTTspr *11*15)1 ' J tcw c*f*ffe 5^1 $ufe 'Sfi -a^i 5>5n. u l5i 
! .w*F?r i '5 tmt? >r*i?:<i53 ^rc»f *ff?raT5Frcr 5H i ipm wrt? swcga ■•sH-aiwy 

4p lf$1<l ‘®i*l5l 5,151 I 

41 £,*5 <?m ^nsn: — = - = LT -1 

^TSTfT J 

^jmsirat: -^2? --^r= LT~ 2 

i^mrr T l 


* 11*1511 vf)? <15 til feT*Plt c Jl* r i 5 ilf"l i il c ll 5 i 4 ®fT <T^M" ^fC 4 ^ *151 •iliflifi ’51 <? S TT < r.vi 

C*5'S?n?f I CWC^ <?fijT Tpj- 5HIC<|5 'SHvalW =i|<li| \ Wi 5 ! I 





1.3 wfffo 


^11*1 faj'Sjj 

•?rff»rsit^rT wb Rt*lt #n<!i 
RTTRH t^T I q|^f»«P 
fcrsR w#s*r rsrtcr ><m ?>rs# 
•’pr w c’twi ^rji & 
r?e?i cr ^ft?nrr c r ^RrRffwR c*tRRr 





Mill 

JILL 


TTTTj 

0 

|TMT 

-Z3 

ITTTJITr 

1 cm 


TTTT] 

2 

3 


■^T ' 


RfR 1.3: m ijj«r! •i|^i(,.ii «il»i*ii<j cm 


c&\ < i > ^< fi<i wi W- "i 11 - 1 ' 5 r°prt 3 r, 4 <rt f^ic^'sr ^iMi(. c i 5 ' anRi^ wsf 

Hf 6 U*l f^5 ‘RRR I »4 WIT ?rm : 3 t»R C^FT S RTCRR RSRlfs *3)<^Rl R>f?f <7T9T? Tt *TSC^ t t 9 f 


^RRTFRt wr IJR 5 : 


1.3.1 cm 

reffotfifr <!rrt ■sttrbt ! sftt fj'i'ci^i cm rrsrt rrtt ^ cstsrt >w (5 fcu>w cm 
cwn? 1 100 cm (C’l^fi^f) ^Stirf ft^Rr crr w 1 crcs^ ^•stwr WR 5 

’SfWRT TW SIFFT® ^rCS (RfftFT TpRfll $Rf5?T«1 <M!) R$R! CWRT ^RF^KT-I 

smr m -JTsrcTT tfe* rRT R#r *rrc^ i ^ tfa rrrt 2.54 cm. 

^<F5r cwr >N'CblRI CR 3f9I WRf slRR* ^RRH CR ’RR RtRCs *1# I ft^Rf Cm 
rWsto frfafo'Bfa 'Rra rsm wr rtcr* -5^ fti!R|- cm rfrrt wi ^t=nrr c^fi?rt rs^r 'Crrt 

ftfafrllR *RTR Rt*TC75 “Tift I 
■5RT?TT RfR ^T <.<Mt«if fafR CRRT 
0.364 m '5Rr 36 

CRf"8frFRT v£R? 4 fsrMWSRi 1 »aw 

CW RRRR *4? 'FH 

■stER favfr stmt rsr m- RRRR 
cwr ^rRi?rr RwnRTt rrits rrft r 
^St < 3^51 iRNt 0.3643 m taw RTiRi 
3TTR«t (RRCR ^lESi 

'■a filler >4 <RSR W ^fJR ■srT'TT 2 IC?I , I®t* 1 
3?r, ’tsr sIRHTRT (Vernier) C5&R 
RCR liRirSt 3 FStRT CR«T RR3RT R^Eif CR^t 
WRRT I 

Wt ^TR 5 c<p!c.*u CfRR 6)P-'ilxu|(.<]<i 4 5 RK^R XRI'Rnf^r CRR t IT'3 v£)PTE^ 

?rrt 4 ‘ftWrBRt c 5 fFP c#*t f*m 5 c»iw m 1 4 f*if^ifji'i3R c*n^ rrt 

«^R*I CRf»r CR&T IRRT <PR1T® Wf «I^Hlf4 OT RR^Rl RRTf RtR. CW^f 'SpT CWR RtE«f 


L [. t.i.l .1 . 


M II| 1 1 1 1 

TnTTrrr 

TTTTTTR 

0 

1 

cm 

2 ( 

_L 

M 1 1 1 1 1 


1 1 1 1 1 1 1 1 1 

n 

h|ini 

TTTTJTR 

0 

1 

cm 

2 J 



1 1 1 1 1 11 1 1 


Tl 1 1| ITTT 

llll|llll 

II 1 1 

H 

0 

1 cm 

2 

=A 


RfR 1.4: iiw. gt f%n ^t<r ?tu*T stpRim cm 



ernifarr «it^ cnwi w (Stfr 1.3 > 1 «*rrarci vrtm 55*rw ^r 

9 failiHft'nfm '?7vln^ »ii*f?ira w*r m\ v.^s- 1 stf^fsH (t^ti snr^jwr 

WS* — mm, fofafem f,VR3> — r#|1«l1^r>f^ ?R I *jftr '»lfiftfl5 CW^ <3WI 



ifa 13 : •we’*’ Hlri*iifi (T'<p s 'i w wft'a <wif«Hpf >n«^ >11*1# i^lftFIt 

mm -n^on 'ttc'R! *nw faHo ?nMT ss *\tm 

i'M dM — f«|' Muil> >IW VfKprq, i£|^ V 1WUIU — fi>IM fill? 1^ Sfl'T'W - ■’V.^'il-" — I^IKlf*|ll !«? 

10 ^10 10 
7 R 3 *tr^r- w*fK ('.^tttiiBt? cwta fsiMfoufa T ii e ir.<i *ti, ^k-v^iw w*\ ^ts*^ 

w M& vsrm^ sjfr (wra ^ f^rfri&Rj wn?r^ -m^r fiwm \ 



#r 1 . 6 : ■sisrei iii<r°. fcf£#w rwat^Oi sn»tti^rr mtg ^ n frM n v 


33l$t *TRI5 Sffjfaft (7^7! W5RJf ^|!FiW<f CT tHpffi 4^61 fafaft|T> M FTM 

(Mm w *rr ^Rjs tew Y^mm) w (^ft i. 4) \»r^r.«i w 

— mm jjmi« sierra cwm^i \»w 'F w sfi^r# -ft r.' 4 ^<i fsi^ff^t?! wr^.ra ttiw 

to _ ■ * 

TTtWt ^I7J3f3[ ■ol%|?I C^r <H<Iiil3 RR3 V'T^ff 3fl*IT ^T ^3?. CStW far* $TT i 5TW?jT < S 
(.WmW iRx sjsr >£PFf* 'of?^ snc* *tkN* « 5 ?s*,y>^.- tgr*^ «it*f?rl^ ^"i<r> 

(Vernier Constant ’RW 9 ' VC) i TO cs#sfi?ra (1 mm) 

'elffiaRf TO : 5 W^ ( 10 ) (to W*T fi^rf? jfFT (?Rf 5 BT fa I T^ffiFSt (MS BFf 5 ?P 1 
>^1^ ■5TFT: 

VC = -mm = 0.0001 m 

Ml 


CWn mm mw wpm st*N *<w csro'f st1*5fals .;wm fom* smnea sir 

.^7j wit? «pr cwi? fafafsTtm strew mw rae«T 
vm cwfit cw ^ ■3HPF siflfam .gm^ tw fws ?n 1 
*pr mri ^wi<i mtw ct1t> otn wrwT 
?{^5 T fifes' gR 1 1 .4 JR c*m cw C*t 

^miew <sfe tow m l.03cm 

^T 0.0103m 

^llWT? CWR ^flWGS iWI glw 
1 stg 1.5 1 "’TTsrer fawr ■r? 3 Ki ^pn§T (screw 

sfr 1 . 7 . mem wwr w gauge) *nw ftw 4 <p wem 

oMTer ^WsT mOr (thread) -*T®M ^ SW ^ ims 
»pmT 'iiw ernmterm w ^ «Tprn7n 

?§k> srresr 1 mm sm ^rr 1 ^c?i?i WFieP tSfe&iri fcn> (pitch) <ir,si 1 c^r ^m-m 'SK'if? 

sjfflMJ r.-sf^liifW iitijei p?f5(fT CWT 5TT C'W> f.<l- TT-IH i I )(J '5T7^I «!*[ ^R1 2<% iR W 

i l 

g'fem ®»rc r.^silij f^msm — '«iew sSWF ?5 * <31^ ii? — = 0 0 1 mm 

100 1130 

*i5l% mr ’m* ~5us *rr?s • 

'Sjrwf^r '©ffsrirm c^w *i 1fl<r,\a <di?rm ^rMten fipsmf %rsffF*T isiV x .6 • zrrfrs 
cw setics ewr Isfeti wwts fn^J^ore^ wtfs mo ?rari 



1 . 3.2 ^ mm its 

^ wprlii uwi gm «rt «r^ 
■JTKTiFP® «?r»T CTC^T GWR 
«?rf» CT3T W I 
oflwf INSIST gfo i^Frefn 
<1**1 'S^M 1 gm *Tl 1 kg 
tsw ^i>i^; cgmtlt 3gfi*3 
«w 1 gm %n^i 1 kg 
"STSra <TW W 1TTW FTfe 
gmr sc®* r,^p<rr??T 
gfrrgtw oifw* •sr.'T.ti >rie®i 



gfr l.B: sfTfltiM 'iw i^r.,-% vifwirsiffm 


«?W '$=n , ’ll '5G3T I 

otT^M $r. 3 1*ffljj1 r l"P ^TTT^RTW 

(5i^ 1.7) i W7?rew sw I*it% ?tmi 5^5 c*pw 

ww 'Wa 1 cw <iw Me? ■^rnsr i 


1.3.3 MictfifiSfil 


ww srrnt* wtt wf «? i ^ *ff*n»nf s i 

wiwi^f "4 i'w5j‘5i«<i< 5 esfa 1.8) awt w i ^ < sir p im sh* c*t •j-upWit 

<^<jl "5U ~5t^" ^57~ 'Ff?Ff '®W3jT3rl £^f*l 'Jlftl? *Tl 'll <P*T*J *TT I 

*r- 1 (“.«!& ^ *iicsfiRi 3 ta fair 2r^r Tsi^msn *n - ^r *ttcj *tt 1 



1.3.4 W 

*wnr sftt *6vns j?b ( 1.9 ) i w 

■jrj’f sm ifi-sH TrrafiT *5*w f 

<FRfFl ffTCSRT C51^|5si c5isrl€v!fitfa ®n'WF 5 l 

'5«if.«i' <r> *?n '$m w 1 ^r 9Rrrcrr> <71 client iii^# 

&m ■sran srwi w w 1^1 Trarr *n<j ^sstrt ^ 
TTWI ^r*fi <K.<1 «r.'^mFF >i>l*i C 5 ^ C^Rf <«I 

'.wt *rw 1 srefE! <m v iT^ 5^55 to fi^® ti-ri 
irr^ *rira =sfmi sr® froi ^£5 siw <sn?i s*f 

^ «f# *tt ti mmc® • c n1%rtT 1 


1 . 3.5 c55to f^sra ’9 ■suif^ 

i«3^ir,\s<i gj^T? ^I'Frf (i i »if5y«T 

SriT c7®Fv Rr <i'<it!ifl ^T 5TT 1 ifltl ^£5 1 
«#sw w? ^Thf^rc n<j5 msftcj snw ^ 

«p7rf snf^ 1.101 

wi wj\ 1 ~.i #5 fsjFnsr ■yn^i^ ’sitim «rrcs 
4 ^?. 4 ? ¥t¥i*# ftr«vi ^hwi*j G&nfs® 
f^py gRT^ ^1 stimt ^ 1 «it 5 rR 7 ^ 
c«ic--i>$t iijT>r ?«nir wi ^ i£it*i 

lsR?n fefa <7=r?7^s7 ii^ *wr m 1 < *m\ 

(£|ft %'<TI f^[ ^7^5: #t ^?IW iSrliTTt *TT ®T?n 

<# 1 * 1 %- 1 csrt^Ii) "sril^ t^Rr o*i 

c®n 7 §^f »rfr i srf 73 i 4 t^ 5 ff ,> i i r® 

^1 



■jf< 1,10: ^iih» lii*Fi 


7513- irifr 1T3W ’TfflXW 





1. ^ 4r 1%^# -w^r cwfe? iw fi r^w=r ^tv 

Tm&7i ^t 4?? <?m? 

2 . 7 jf^-w Iwt cwir* '^44 R%r 

3. -1 | 5|1j SI 4 i K < 1 1 ?1 44(i? ‘i>M i'&t* , || C^P4 44^ 44" rl4'i I C4H (b 4<Ti t4*i ‘I^IC s 444? 

4. *(fw *Kn c/al'-lPl 44 C5pTi?I RH4tC*l?f 44 44W 3lt*i4 $(.?) 4T!T jH 4T a 

■’1144? 

5. #r fp Tfaffa ^rjpn^r 4144 ? 


*1lFlF*4 ^PRTU: 

1. Cbfcn 1.5 4<r ^PPf 44*R 474 RCTR 4!;*rriWTT eRH 4<T: (a) 1 O u h'lops (b) 
lO v f>ytes (c) LO~ s ^m (d) irr 4 s (e) nr l3 rtt. 

2. 44 «T^4 4* C4PF5? I -I'iil 4?TPl l ^ rl i 7 T Prf/J <34H 4? ) 

3. 44 si|r,c'i|<M<,*i 4o Rblr’l? 

4. 44Hj WT7TR C^U 7 ] 44flj I- z | 

^™TJTJ£ |MM|iiii|illl iViYmmi) 

^FR ^5t C4*n FP75 1 ^rnfR t L I 

$ntT4a? £ 1 Cm 2 j 

5. *tf3R ■^nan ML 2 T~ 2 , SI 

b I • • (,l? 4<T 444 4o? 


■sfo l.ll: ‘slPfanr ;wit faffo 




WTl? 


(Motion) 


TOwrrn g*!*rffa«Fr vTT^r?fi iFt; 

i^rfM^t ! 'i 7 ^ rfR# iWi ** ft^vM 

^rifr^i *j>*K i ft 

Wh(# «vnmr wu i i^pfpr ^ P*? 77 &** 

*T1 ^Tj? |«>’1^]Ti Hili f !j<i *F*r ^•flTiRj' |*i*p(,Sfj tfoT F3f^ 

rpir.rjjf^t, 3gffr cpp|^ -«^C i 5 i^tW <*>(:T|^t°M I «|fh P^ 

^nn *5 tifi w 55 v^i 7 ^?^ <F^itV? r? ^ tfsrw 

W W ^Rpife *n fe§- *Wt STT!^ 

ci® TiT s IJlf& ^rMfl 7FF- ^jsjtri «tIWf* "fsirltr ^(< 


NMoIrtUi GiuieiMli Uj M47? 1tj4?| 


2.1 wrm{ Position) 


i5«R3i TTigr wn^wi ^PvJ? to / \ V ; 

vnz a^«iwipr* (Tv^n tyrp ( \ X *'1 ( ' 

•TRT vSfT^fT^ Wy 5PII c 'riW I *|f*T J3*WtS '.W7Fl ^_V*. , ^ (|) 

■srra^iwir*^ f?p-lt <tRa» "fpir: 9 (Wifl^Qw* w ’ ^s. 

wf £71^ 'SfFFfit VRH ■»! t»f.T»<| Ip'f 7 9 I r '^ F .'T 5 ** 

fwlri>i5hi I 1^5 *te=P C51 fa*ll5T ^^itjTI «|$g I 

^TCSf^ >Jl® c 'l f.'^TIi.-r-^i (??? ‘3! <13^1 1?(^ "1*1 ^iSfifl-Sl J. 1 if#f| ^r» ~<fc$( 

,^r rri^nff? 9 r^rriwiis qp? mm teh 3 itm.*B9cm3 km 

* 1573 ?} <J5t ^Timn fJTT>JTt :i f^ITf^H s?£jr T7P 

-®rj!sr *tt 1 ^K5j« ititoit 7 TO?f tfiw i^iiTiT «/?# i *i fc ryF . 3 mj 


•TpfW iiR^Tl 3S 5 ? <*Rfl«7 iTIPTP >W SflHW n^J ?IHT 59T i '3fR?|f ^Il*'l 

?R»f •ras *tfil«fw». srm ^ «pn im c*t^ sbimt <?t 

©RPflfi^ W5*r %33f *R3P*“ ^1 ^T' ^ i 

ii-H *ro 5fR> i&s v£i?vsr 9 km cvs<i5 i»r>i *i ^.< i<i fwr<r> sirrct 

-wjei, rifRv ferar ^ aw* c'fisiri® v p?f | SSt^rlfwEr j&ce vj ?, r 1 0% 2. 1 ) 1 ’ll 5 ? 

f?«f* (T 5 ^ v^TT?- Xi<^f fj^i «^jc? (TTS ©715 »ITO4? 7TTC3 1 ^ff^fl 'Slfpf 

wiMM ^lfli^-^l77Tr 5TI '51575* C©l 

*ri®r -*rcw ■‘jMi ■*n ! Mi sftfrraFf 
(?&,. ct i^gf^jfe ©w£ oMti *r$pi5 ^nwi 

C'T^I' rTRR vj ©^7/S 

^iTSc *tl ^w 7 ? *?+\ ^i?fT m m* -n® 3 

fMnfafiR & »rew mn 1 *i5s»r 

a‘i 57^6 c 5 !?: %csn 

‘ / i^i^»<j *^' 5 i ffj> wrsrar 9 N^rtfsjur^ »iffe * 
^nfanrifj -FfR? 

R*j*to ^fw^i ^f^i £ 1^7 ©iM *???! 
Ms #31 *i«?r *JR> CR? 1H- fMr c*fa$ 

«RT d<?fi> ©RW v£|? fel *I73FP QSt& 

fM ? ^ \lpfltl Jp3,'iir j '9ff7p‘ 5jTTJ5 1 

W^S.^1 C 5 ^ <f»R» 5 fWflftpTIS ©^ ?\W\ R> C5ji 

^it^nr^ nn?r» «r?f ©s?f <D3>? *rw *’%r 
^ “srr I BOT <r*Rifc 91 *W 49P5 M C 3 ^ «1W ©7^ C»TCBT ®53 Wfi 9i C^tWl 
^TW 'Sfty fi ,r R?T S'Sfl 5?T® ‘"»Tf” 1 "511 “STITT! ktt>z wrsffil T|ftf (SS|7?n 'ilWI *l*i^l»K < 7 > f»Jl*rS ^TTPt 

f>r? ^t^ei r^njrr i«i?ifeT l^if^fg ^irs c^r Hr,<i ®»i»ni : » 1? 3j^g iti^ r.<R(5i fnRf> r.^is w»i’^ 

fR775 5W 50,> IS *?»ra *J7? = l fWC® 5^ I ‘j^r.-sfi-n ?TfW RfTJiJ |kH»D>f'Q i ®g«?- 

^f*^*t, v ^-' 9 (f*P}'- >i)5 g'l<}(Ij f^ C^rPP'S *T?T 1 (C^E ^/ft» R 5 r^TtWTC*T Sijfl C«J<? -J 06 

5?T WltWR <I»«lr.<5 9^77* 9 |5- s, t%5F <Tf t£<R <K«i f,^»(7Rf fW t>lf<tlW<r-9 i rf^ r f- C 3 # 
^ffT^rfl | 'RRTlf i|lr,t*: ^!W7^- (^r;^ TfR^j ) J|Wt Wtr§ f^T^I 

fefsi ^1^1 'Tnc* c^f ^ <^K ^5p?o f^ 

^sr^J r^rC4^ TTf^T 'ii^ fisSt FPtfF’f : 3pf?(rn 2.2 ^[TTRRFf OT 9 !^*! 5;9i7.V 

sjflTf 90 fefePTe i£| wf , sriw<r>i>K<r. C^cf CW f<i*ifi) 59S «( 1 i|tC‘i<) <u 
N 55 : (Reference Point), jqma> angf fnc?ik '^tt Mi, w ^rw r.^F?f ^twri wn 
^F 5 «ii 90 Mr, 180 M 270 Mori'S t*l73r (M i ct ^pjti sj^rcrcss 1%^ 
f,^3> *p^ '= r P ^ 'cir.v<<i ^TtW tM ^ril C^F) Ml SoP*l Wl 3 lR i 2.2 P 

■rjTj r- C.WI 5£5£ ip, Rin -^f 'SRI 91 "R>t7Ri '5[RRT 1R C 5 ^ 'Ti-WT cj?^ 

^R5 *iw>I?l f^c*J <r><ic , C' ‘ 7 rtftt i 



2.2: ^sr *n ?prH Nt^ ^trpa r$ r.arwi 

r ^l«f- iff W'Cti - *Ffl I 
m\ 



V 


SJTCRrl iTptff 4}Wf a-iiTJFFF ®r<pT*l 

•M I ri I SRT '?OT viff *p» ?flf*f?l *r< 1 <W 57 "571 

•i|f tjCFl <#1 fwwt ir 3Rrsrmw f^fifs 
viiap-> '.wit *iwr <7&. 'Simr =w npir ^ fftf^i 
ISTWS -ai«i aiMr.*1> C'lfiaS vf!T3 l 2-3 '5rl*?W 

0Fft® **TtFe P I'l'vtf'S 'JFT^P# ^TRiTT i: >iflR y *£& 

•qcBr <nf*w 1 ®iot «ww ^irs *nf?j i ^rat 'iiw 5 ^ 

filfWllIsjfo? Wl =^ 1 ?® *i\Wl CT i}@T 

OTltlfa sj©r fof aw- wcsf OTWr r «SR% <p wa 2.3 

wf^C-a C^rti^T .\ ’^TfvT y <iimC«i 'il'P? ^tHTS*. "Sflf ^plTPt 

•v W?T v 5^ 

*« 

.v = /• <ros^ 

y = r 



gpr 2.3: a-, y tj* wri «n 

«7MSI f*WJj 07SP .*1 C^!(.Tn f ‘9 

A '* y fe?$T*R!B*l **3Tl 
nm i 


TWfc. f | 3|«t i/> WHC<ji Tfl^isJT TT74 r 4i<rt f «K*1 ^votts i 'i^ull-M *ll*sj ,y i£j<rr 
V '511*^0 ^IfW ^Tfijvf STt-RTI r *p f?Rl /'.V'nC® I 


r = yj? + v : 

y 

.»= toir 1 - 
x 


^tfSRT' ?R^R 0 F x, \ 8 W *1 ‘PsiC'i FI 1 ? FIT 5 ? ,• p -MC® Ef? r.JTDf ^ 731 -sp 

<75T£IT?T ?"£F? I 7T*rf*tT '.v£>U4<i| ^RSBffl^ ffiVlT^T i'7PR7<t '.^plC‘11 -'H-l'l jpUMTF •’RIFT 5?'H »; ij / 


<Tv?T 5 T?I <FfTT •Fi'St - ’SlMWl C* 4 prC - fl >>*WI *RlO® 

SpFSf I 


2 . 1 : 'jrnsun -mfe csum ora* 

20 km ftiCTi f'TC’f 30 km fam *Bwa 
«iKt 5 nqtw '4 jO km Tfia^ra 'liVi fex^ 20 km 
nf'Rii fei?P ID km riling 'n^rRT ^55 Ihx^ 10 km 

^V.lK.ff I *.£, 

(a) w km 'pf irt’fcflm tr^xs ' 


\ v' m’isiR! 

N 

W— |— E 
S 

X 



^ 5 ^: 'ijrrj ^ C^rl^sn ••vi"vuj»l^? 

sirf (jift wizrfc: .; 3 #t r.^ w 1 


?-0 Hi on 


ip! 2 . 4 : 'ttfeffi (,«f ^1 



20 bln -I- 3u km +- 30 km + in km 4- III Am + 10 Arm = 1 2u kin 


h i Urt? r ^tr*rw 'Si^M rsWh? 

1r3?r : -srtc^p -^rifefe wR cstif? Tir^i ^ssrfl tfOT ilit-T 2,4 

^ffefr ^j?t ^Pt«r i^ot - f,.Tl?l 4^ fan* »W RftTI r= f*^ hM<> 

^ro-^ifr «rfer (rot Sot <?r*nwf wri&- flfiF tot 

vJRfP«TT3 'S7»lT r-V i *!TO5 r $ T7 5fl fcXIJ? y f »W?rr9~ WW5 ££*i — v| * c pT 

)OT V \ ^i^'5 ^iSlTiT lOT —y > 

#q 2 4 m mp FOT w wypilii CM^fe T 4? *sfH 40 Am 

•4-7? V «W. *TR ircrc 20 fcw 

•titt^ti et** ?n -ijnrr (/is mt *wipsm i ntfelr. ?m v[?x hHot r.nt^ x uro 
*J!C*Ul *lUi o l' SFg \ 'ij¥ u*MC»lf *Vf<M**l ^?tSt I ^TRlR 'TTfefS n* 1»T '!^!f f«1^3l 

miV-^ 1 fTOTCv “**1*T y dJ*T ifli^T « ^lUw?" *'•!(& Sni X -TlX^ (71*1011 "TOST ! Ttli 

tttoi *m z 


r = 20 -f 30 - 10 = 40 fun iot Sot #wl^ <ri *tf*?fa* wet Sot 

C*OT *l»TOffF W)T&? -nR£l?l : K<?te • ) 

y - 40- 20 + 10 = 20 fcm i^j Sot oicft =n *ffa*r Sot 

^•71 ^ ^ wrfSr SOTfe 1 1 

"Tl^fT^T *rffe] ^577171 7 3FT5frT | .y, V 1 ( 40 fait, ilO^Tff # > fe"S<Ef 


m<r \() fc op Sot 20 feni, 

%*?!OT? 2.2: 5^3 2 5 ( i) GNOT M 4? "5iwi^ 
1 '.*j»n. (/>Sot oti •! ^ 

*751: #? 2, r i WCT P I« 

•OTSftiT (2. 2) 1 ^rrsnrr ^r MW P 

' /C rTf^ r.^Tt .,i»^rit^ # differ ym *</k> 
)' uiFft di? .^ItiF y -ifL^W (71 CW 
Lr77*l v C C>^ Xfl 

wi r = Jj? «♦* v^ = V2 7 t 2' - 

V'7 = 2.83 
« 2 

\nntp= - = T = 1 

<r = -45- 


V 


l— • • u> 

1 ! _l • 

V ; 

/VA • 

/ \ i 

V • 

-i 

/ 

0 ’ 

r i ? n 

j- 



^«2.S : P 'N3 ^RpfrH lii^ - TTipf x", v 
r, i/) SOT OTT»f tot i 


tfisira ^nTt^ri 4¥ft» cgfi? tro toi , ^ ot P di*i <-l -2| (tr 2 & 

>inrc3 r <p w& r^rr 



^*1 r = v f-ZV -r 1-2^ = -VS = i.S.-i 

M))i/?=7= ~= i 
*^75 ^ - 4-5 - 

?XinT?|T '5vS? ^1^53 P cf}? 

W'^-'iTrf ORT ^rTTF^iTfT' <i}*n7fa r W<r- 

%£* ltF? <^T < ^ v "f '5PT^T yt — 225 
'JlC^'r Wll45 t= £Uh 225 c — 1 
^lO?rcr (p— 45 • iqi 225* tff?r 
MT?lVtp;[ H » '3?T1?I O^iT^ W*I?T £7P? 5P 
(.*?°ig^ ^rt<r til?? 9 !7l% — 45 Dy l¥. 

<f* = 225 3 , ^ cmw $rwr 4? 

$3 •TC^T ?1*1 ft) ? ?$ "IT 

'TSOT? TiT*!T? UTOT 3N7^F 3? I 

fh* ^K? Wim ^fSTilfi'iT -?«r.«-| «F«J r.5 57?? i 

• = r ro*^fa??T— 2 = 283ro>^» 

rttttf = -r^r — -0 707 
2.83 

^ = 135 ' t?3?T 225 * 'T*l»*fei^ *5IR?IT ^il^ftlT SStTfa ^TT V^sl •,?*TWT'i 
v — f stiup —2 — 2,93 'toy* 

*»*' - -#» 

v — J25 l%*ir 315 : *N1 •ifll #i M»HT»! mT^p 4 ^1 ^|*sl f *lTn „- = 715 : nlTiT 

fa? '^R£7Tir A <iH? i* ^W"%» Vi TA<^ i 

V V V # V 

ui=90* iiio*" ^ = 470* | in = aai:” 

A — a — i * — # — L i — < 

I 

*' -:• 

2,7: a. y y. -.v, -y ^ a <r»^i ^ 

^Tf# uilM'iHIPjV? '?lf>wO ’*41 •!«/! I 5 ?? ip ’^11 •1*71 a '5^ -iTMlt -Q^ 

u^mr *ii *rw ?i Mf^?iTrsH (§1? •* 1 1 «rcw fafe v* r w^ ^itm 90 -a "5^ i,<o- 





-y 'new 270* *)« tpsi '■nrcR • tcw ?si&i «*i*t •.♦vr ggn* •£&* m*T?r. 
'7R13 *CT *>C5 fate i 


y 



2.8: .■< v P -3 O 

=5R^f*T r ^ I 'P i|5 «|R 1WTT -SF?FI*I <sgi 
Willfe I 


^T*3Pr2.3: 5R 2.6 ■$ R^IRl i 1 i|’f' U ■srw i *1^' y 

IfiW *T^»T»I W5 I 

f Ji<f ®*i> t = i f. = 30‘ 

wrosf*: , = 5e < ,s30 e = 5x 0:866 = 4.3 
V = 5 sittin* = 3 * 0 j ■= 2 3 

tj v*i?i «fht ; = ‘S-mt , = 285 • 


> = 3cm 285° = 3 x 0.259 = 0777 
v = 3 .«/i285° = 3 X (—0 966} = -2.B9K 

•WH1 Of x y unr ^rm jpmfffe i 


<Fir.'Bri C'ifinfT <[^35 ‘^RS* •«£|5pif' >iVciR 'TRRf -si<it(i*K,-w falls' ■'Hfcs 'BTRIWf 

5nfv*| | ijlVf t*3itT» vfl^ viliv5f, 5r i *TT '$?!? i.i|i)»i 'Ai<FPT 'liUnI flaFITl •'IfR W <l 5 l<l f . RV*]! 


»|R*n?*i «it<pi «i^r flgsn? ( sffi 2.9) 

^IRlft ^R 3Tf*i fWWr 

cjrfft «iw-t <P?r rrn^ *x ^lr^iFn^r 

'BFR WWTWiT WISH Rif 4 ! 

fra^ra i x. y CXTR Mif=Ri 

rtsi (Ttiwi, : sri'SRfi fer^rfer ^Ri^ 
TOrnr (coordinate system) ^sfa 
<P?3 fjF T, ^55R X. V ^tr RiM RT'.f 

3flf*i 2 >il?f RR - M, 2.9 ^RITTS iR 

'.TRlRl ft Cl Oft i TjR ;• <p ftflR <P«c-5 Rtr 
i'TTTjI ” fJibl ^SFJR <PM <Ptll Xtl 

'3T 'Tal'IIOrnl WUI 51RF I 

( ^RTSt *fR5 R5^f WCRt^t CW $i 7JR 

^r-ar.'-s ?i?r- feiRfeR _ 5R «|CT-f%cr 

h-S’lfT: TTTf^mi'^fs H»i<pifl \ «Tn |R^|8 Rf, 

3FTO »R i) 


2 



V 

2.9; Trfi>T cn>irin*T? ;, k vt 

:« , y *9 7. i£|5 TIKI H-T7R I 



2.2 Htffc >Q (Rest and Motion) 


^ftsrat ctr^ RqaGl ^rft <4«t*r %r ht ®rt?r b<=iviH ht H%<pR® c^itwiir 

^8tt *BT I W1 HRH '5M$1W4 itfrht nt ^TTt (Tltt %r, ^TtH #T «M$R*W 

HflwH ^?r ®tewt cntr Hf%%r ^«fk otSrt ^srt^ ^hr® ^ i 

^HRR ^Rf»tT C^|T> 'SiftR'i®! ®ilc^- ®i<^h Wf <MC® '5J E T ^JfT 

i3<pN, ^rt?r cnt ^r fa'^lt Hfn % *Tf ^?r ^©H*t " tt c<j^5Ic<p ®il»i3l ®tnft c^i'Cl'? 

■#T Hf$^H '5RT? Hfe^RW ^T ft^ " !> tt'3TIt (.Hl'Stl H S HT *TT I ■'^W *JfT *RH 

c^ ®TtHl% <r-<K'©'S HRH, C®t f^ *Tt (?fST C®T f^RStH ®|(,' i PSJ 'GHH ^ C% <?!(,«?$ 

ftf '©ih^l HRH '©H 5 T W® Hilt *FT 

f^¥ '®H*T (?F§ ^<p«t*H ^THfs ■q'nc® HR^ CHIP'S 0©f *T?T, (7[1 t> -^Wl &|QR(.<P I 

^mr '®hr ^rR?iT w hhr® Htit ^©t^r ^pt csp '^rtw 

1W \©HR 1 3RT <?jr3 ^H% <rh w®t HRn, c®T *r?r, CHttQ c® t '*lw 
(HR*rt?r ^J?rW, t\wf«T(.® Milky Way) c<p*yc<p f*Rn i pfast 
HRH ^srtH HiNReis (,<r-‘a(,<r- ^r ft*<| sihrh Ht- HR^f HlHI% t^h^lcr’ f^r <7F ^RHR^? 
«||>IM •£& 'StfDsl'i)^ CPTTf HWl'SM'S (Tit, ^NR^ HRSf FRrRHt?r WR P^rRHR 

4 W (TR4lWl R^C4 W C^IC® ^ITM, Crf (Tit 

C^K ^T <£R ^TR-'IW I ft5ft%T ■'^rr^ C*W t^R#TW 'SM^H 

c«rw «?p ^r^R*f *nksff ^iw ^ f%p w c?fw, c^tint wot 

3#r I ^ll®.* "^It ^‘U® #f ®li i l Iw^l ^T ^HC^C’r b s U® 9 lic<P ®Kc c '1 ^ftsrat t<PlC‘llfa‘1 
c®rl^ w®« <5 Tt^' •rf ct" wt wr^, •rt^t >£itr ^rt^nrr ft^ ^ ^ 

c«iw c§itt wt <5 TR*t?r =ntw^i wra #iw c^r f% '*inic^ 
^r*t ^?r *rr ct 'stt dritlt f^, ^lw<ilt Wt? ^k.'Sft ^r 1t^ 

^ c^rttt ^<r<(M 7 naw ^rR^r ®kc«i (nt 7 #%r i 

(TR^g R'tJw 'qhwt 1%r ft*rt c 7 !^ 'Q^g'^ c f *T?r ®il j i(. F i ^ ’tl^t ^tr^Rp^ i 

^TfaRtrsT *T?R^ 7 # C^R® ' 5 Ttt, >l<lCbW (TTtWtfS ~$m. W 

| itr#t ^liwr fer (ntr 7 i|vic*i?) 1w ^rtrr- wr tft ^rRt %Rf 
*llc<p <pic«!t ^lc.<p t^f’N 5 ' 9 tf^‘ (linear motion) < u, c i i | 4<p'Cl ^ c*R^ c^c® Iwr c > i'5i 

(TTtWt f^RM *tvs, (P^Q t?if^ i 

C^TTT i%l, R# i£l^tr R'ljW ^ «IR^ ®Kw (Tltt 
(Rotation) i ^<i^I®4 *tffl ^t W^' C T R>ilc<i ^ft C’RsT'S <£R 

Tgk ’tlw i>w£fiT %ntt (?it, nf^ ^rtw ttw i tfw c^rjtt ftf 
fer ^rRsf c%r ^Wt int ^ ^tfR^ ^©it ^ ^rt^»t c«R^ 

^T ^ifR® < 1R5'3 RlTT *Tf! 

W ^1% ^rR^ '®T^ RR^f ^RtvT (Simple 

Harmonic Motion) i ei<H®(,® ^rat ^it ’ft^lt ^RR ^r >mci>« c# t (TT^R® Hit i hHr 


i£R% #TC?T CTOT TO TOR ^TTOT '»!% CTOC© ^flt. ^ ^TTTOT ^»tT ^ TOR 

«TI'TO : *iS '-y 'J 'S?' *fFs RTO '*Kc4 ^FlTO f^TCTT TO. TOR f^StSjRf ©Iw ^TTTOT C2TTO f^ ©TO 

f’fSTCs^ 'ilw " l '1'h*l *lf® C^*TT TOT I 

t?rfTO\ *J«fa TOT ~TOR TOUT'S ’lf®?T TOR CRR ’TORT TOC^T 4W3 fai^ 

TO?T \bl<K'» TOf^T— fog ist -^5 TOTOT TO TOC'S TO^fe TOT TO *pT fTOR iflt fTOT^ frosit 
TOro^r (.■*iii?i*ifD'©ic<i srcm^rTOir ’TttojcTO TOtTO tot ’tto i 


2.3 cmtt 'Q C®§<T <nf*r (Scalar and Vector) 



•TOiitifl *iRiiir© ^’ic© totot to i #to' 5 t tot© toItt ?nf*t. torto ttoto TOfH to 
frog wtottzjt <rcf*l i to TOR toto Iron ipTO 5 cro ‘sro tot ctto Tot to fro® ©ttotsit 
CTOR TOT TOt TOFT I CTOTiT TOfTOTO 37° C fo?TO 9S.4 0 F TOTTOTOT CTOTORTO TO 

'TOTOT TOTTER TOR frog 'TORTO TOf*T TOCs; CTOCTOiR 9 iSTOfT> TOTOT (TOT SfTOK TOT TOT TO, 
TO TOT TOTO TOW ‘STOTO f®RP TOT TTO© TO. fTOTO ‘£R s tf*TTO TOT TOT fTO© TO CTO CTO9CTO 
ftlfaCTI 'TO' TOT iflg? fro? ^c6l? hlw^ TOTT (TOT TOT I TOTOT TTO TO ?JTOT >STOj ?Ttf*t. TO^T 
CTOTOftTO TOT TOTOTO fTOT "TOT TO^T, TOT f*T«3»f5'3 fTO7T*f TOUS <C*lfe«1 ! TOTOt 

fro# vfl<i5 : gT c<j5T«r (tot erroi tot 
crTOwtot, x to? y Ftoto ^ctr to - 4 ! faro 
ctottrt TOrfro i toto to TOf*t to# 

TOTOft ^,m TOTOT "rot TOr to 6 1 <ttte topTOt 

TOT TO&T TOTOt <PSl<) TOT TOR fgTO 
2.10) TOT tros - *TT toBT TO 35 cst^ I 
TORM TO?tvg C¥T1M SwifO'f 
TOT? T. CTOT TTOTT W I TOR ‘STOTT TO# 

toto fror error ^ro toto tot i ctort 

TO^rro TOTTO r CTOCTO 'ShTCTO 

CTO f^TOT TO I ^I^T >S'T5C E TI SfTO'f TOTC© TOT 
TOTOT ^TTTO TO^T fw<pCl'3 TOT fro© TO I 

Catrr TOf»IW ‘TTOBT ?#r C^ITOF ^TOW 

TO?T TOTOl W 7 !! TOl^lC'T* TOTS) (Bold) TO?T CTOt 
TO (x, y r^<fl A, B > I TOTO fro?T •^fHSSlc.-g 
TOTTTT "TOTT (7T CTOTTt (,ij|"5| <!>(.<) C^r*Tt 
'TO'S? I f^¥ <TTO TO'® TO 5 IC®T f^TTOT TOR 
CTO7TT l4^.C4> C»S<I WISltCHlS TO \sTfl TOTC?T 
CTO? <pw 'S < pt ; | •Jj<t fus? CTOT TO ix,y fe?TT 

^,5)1 


2.10: A 6 B C5WvT ^ ^<3 
%\ ^r.ilC%, C A 3 B C^iT/Ts fi»| 
■artsr tt^t fw f^\ 1 D C 
1^, '^W c f TW m<?‘0 Z *TR >|^|») »T?T 



y 


i) 



2J.1; A « ft Oaslt f5f*t cW =TPPI 

WTO 


k£|*Hfpr .?IW 

c^n^n nt* «it^iCvi 

'';■»» W5| AWtUfflU fl tC«ll'£H 5??T -IT. *TsS (,'5tT?I 
T/^Mi*! C^llfl iTpMH ', : 5W 31 1 C-/ 31lW C'iH 
"5TW 'piflc?i ffnii i 

SNheM 2.4; «fj 2.11 I.'y WTvTt A -.W U ^ 
v*Mi sRHci (TlWPn r®< 

TrTO *n»i i9*?> '•pR'fa "5|1TO I i5f» 

c*hm "5TO -a**Pisi5T -grra?n 

l I<f'i <nH iwifr a.«Sf*l *M ITe i ’oi'i':* ^ffWl 

1.^ ’’sstr -. 4tf\y fts?) ^PBf*l ^E? 1 


A C-nWi; *■ n T i _v ^'(P'RT *n»T "WSTO 
l *95^4 

It 3I8W «: <.*»«iv, y •? ^r-R *rra 
i c£|>1ti 

A <*Kc B Cn^ Wf C^k 3 !* .V 
Tl'«*l 'SmV V ‘5fH ^fcTlffl^rCT (71) *T 
I 

\ S B = C &F <: 47 X ^ ft® 
4)2 = 0 

«1W c mw y ‘affl 1+3 = Ik 


y 



sf* 2.12: A ? ft Cwt*f )3|W W2i C 
v n' , «n cto 


•WtWS ^EDitoi c i'.'pso =n‘K o ^iiTs 

5Xfi <V1C-i5 ;cf»lrr?r *fffi cW?F a C*W WTO 0*rtW R 3?v 

■f^REf a osfoRT cnr^i & iw b f.^Twi cto ^wn wr c tsfiii ( sfa 2 12 • 


<i)*ITO 5PE <w>. ^Wrn G5fp> ^wT A. 8. >' fSfftfi A. ft. C toTOlV.. 

1«4*i«4 i t IT t 5T 3 J <.f|ii IfRTJ A A l 'l4l 'IWar (.TfHffCrTt Ht 1 ? *TTf ‘ST3 i-l'f 

C^IB ; TW c^imT- A, W2?n C^ICm] =45^ 55 1 


' S H HTdR 2.5: 2. U ,5fWW .4 - ft Tnra 5i^fv 

*5^- ^ a ifl 'S t-^ktu c^n'i nmrs nwiV*'. -ha * jrj i i 

A -t If WT o 1-4 if « Tlt*t 4 - 1* = "» 

n C* 4 ?f y TfM 5 ?re I - k = — 1 



d xwsr stiffs 

2.13 

^1? ^ «T A - B = D ^ C^T qi^T 

^i = di n 


^Glft?ffl ^TO?| W(7^l Wl^J?It ^C'-® 

*11% D v»M Wlm 1^ 373Jui* /T^JH 
*?tf£*P B *.WiT -?*ic*i 5ft5|<tr A'.vW 
t+m ^pm 

^fT^ 0 ! 2.6: ^m. *ffa*\ «£* i£rr *ft*RS| 

I'ftf? ftr}1t» *i>T 4M C^ofelW ^5? 

'5^: 2.14 bl^fl? r/«W r.vr^TlTTlT 

^xsnr^: i ^snitTi -mc^i «ittr4 a w«i 

^u^TT d)?s y *,711*1' 

ir#r$ ^<tLt| r^\ «t1% i 

WOT S v i i m ^pirsT^T^ c^t <?<i^ 
rf% i r ,c^f.fin *??ii*t ^rn ?i ®rh^i 

/ i^n^JTW ^^t 7I r,^f* /pplrx^ stfJte 
PF|>|Tm r;^IX^ 'MfGfl^Gl '.^%1 ^Rtl 37* i 
Wf&fc' «FfT tV5t?jl?fv1 CTW 

<Fflf £5^?| i <pT06t 1? FT#! 'TSfRT 'i|<Fn»f<T *I?T 
<ii>fc3j *fr% • toi 1 v^w 

<>S<? tftTT 

2.4 C^t. 5ffo S ^?Ft (Velocity, Speed 
and Displacement) 

CRt *w<$ Rf c*iHirc*Tr <n mrr 'iRs cvr5T l»iiT5i ^ jltJ rtf. crtrt 1r§> rt ir's fi® tr 
, 'TFR c T 3T S(4t» CRT I CRT ^41* 05^5 TIT RT ips *|l ut& SiJ (.•'(51 < i°1(, s l5 <(. < i R. (.TUT CRR 
TR/T 'iR» CRft'S R^T fcCT ^TT I *1Tr*fl<i'a*|(.»i CR?tiF ‘^rPlTPf TITiTT ^RR FfT TRTR RR 
73 <Cyf&T TU55 Jplr i.Sjwed) I ^iRIdS S'RFR ^falF RR -I'U'i TUT CRT «ipJ? S^lT h(3?|3 
oTRPR ••W ? HT 5IK4<Ui! <K<T*|<J RTF CT^T TR5 -RRlTRSTCRT C<i«nR CR>T *flt<Mlw3. RR FIT 
R l t'iW-5 CRRR RF TCE5 JfTT TTT CR$ C*F5 RF R3£R ''ttR Q^fT cTtf^'tW ^I^RI TTR ?rfr 
R R3SST9 FTT. R*R 2TRRR TZTT T*R R?T RTR “OT HR“ I fT3 C 7 !^ R^5T 
<JTf 4 |T& <Tl5[ R RR $$ CRT iRT RRT FRRR CRfr RR?T ^1 RTRT ^5\ TT? ^R^T TRTRf 
CRIT RR i 

RS3R TR?R -W^RSTR iflRgf RRfR. F^TSTR TRf ‘•RRTRTR 

RRT TTRRRiT t£IRR i<i-3)f 1 THic*)'i? <RT5T T?I TRTiT RcTTRRR F^T T?I I TJRR 


ffT 2.13: A ’WF B iR^FI *P7\ U 
*ef?r «n wjih ft <0^ 4 » D = B 


w 



s 


5F 2 . 14: FTfTTR 1 5RR TO(I PITlT ■‘.ti'-J-l 
wi^r ’HI ^TO OT'l <p1 5R '{R 






^srR’fR st^ '-n*# r ®TOr ^ tot f*if,<i$ TOK® ^rr i RRift TO^ 

RtTO src®T w^«ff v£RF&T RlfaTOlRS ^TUTR TORTOrR far® 3F® TOR I 

R*r w%, -^'^rst «iI*m®Vm TOT wfK » rtot to^^TOr wff *|fa<iM>fa 

tot TOT i totsttr •=lfa<!®i;*i<t TOR^t tot ^tIw. Rri>T to^ wf (Displacement), totTO 1 

(?W.3® C®lR ®|1f TO^S I ?jfar TOTO7R R?!" RR ®RTT falfa"? >!*IR Rj?^? 

TO'T $R<& CTOUR 1 ’^fs^FT^ TOR faR TO fa(,£> ®.R I ^ RR R TO TOR TOTK 

s|1<?M ®R t.<r-lr/i| TORTf% (?#. RSRTRTT Rf*f Rf TOT RT5 TOR ‘St'S TORt TOr ^ifa^fa TOTR 
TOR ?TO C>lu| RR- R^T RR 4 fa •£> I $(.<•'! TOTOT RR ?R f.>(5 TOTRR TO? R*t | elTOR 
TOTOT gJ«R ®RRRTOTr® TO *l|5 ■ t£|<l»lil »0 VicTOrS CERT W.©. UR] ~*RRR TO1? 9 
1<jsccii|imi<i ifj’Tv. ®fsr fa>** v i'Ulii RcC URT *te(R RTtei I C®RR CTOf R 5 ®? 

W®T ijGUS tfeus ^§fa TOIRT faTO far?R, TORT CTOR Rt8^ TOT TO?3 ctt^ 
®Tt erf® ^E®?T R’f TOTOT Wffar TO | TOTOT S^TOU fro TOUR C®RR TO? R?f RTRT^f 
Rlfa RR <P<] C® Rtfa | RTO RR TOR «Ri 2RTR RTO® TOs^» TO‘f I RTfa 

(TIMT. TOTOuT R TO farR ~&US iflCTOR rRbi? TO^T R«fR C 4 fR R TO®TR C^TiCW (RIjT i?TR> 
£}TOT R<r?TC*R 'TOlTOTT^-TO R?R! <fMC'3>5 TO * 13 1 <\v\(;z> TOR C®RR ^lfl c f v $f,l© ®6<l f^TR ,\ kin. 


.t = 3/cm(^fRR) 


^rr l 


RSR iTTC’tW 5 <1^ (R’T fRR) 



3 

3 


1 km /hour 


RRerRaT lt _1 


•^!c«r? C®RR 5 r® Rt^R 5TR <ctfe; 1 km /hour'. l ?F»i >irsR R«TT 'pTR «1<R ’srffir |\s«i 

^6R 9 feRTR^R ^'C<R!R fe U^T ^TR 2(% ^T%?T Csrfgl^ 3 kill ^R 

(',^ , .c'5l% I-t-s '*TRR rt »j!ifl l km /I tour C^R <pi’.<! ^TT? 

RTr #: TR^t ^l«l 'S?n? c 1 fit® < ’fT^! Wf RR 5 v n% <PM i?fR R'QR I 
S5lt®R RRt ‘*RR ^ UR ’SU&T <1TR TO I T lT%R ^ntR 1^T©UR CR^TT C^RT FR 

^TTT^T 100 RTRTRSR f»OCT? I ^flt^R (R’f W? <Rt7^j TOR ePHR UR ^R 

<?®Uf Wf ?1RTR (RUf RR ■?RT® 53R I fW RQRT fRRS (tt^S RTORt f^TR i£|T7R 
®ft RR c f *|R! <^li;a7« UR R-IjR ’f® IR^T *fR! ’RU (RlRT ^ (R^T *|*U. ®R RUR •if? 
*Tt R ®K^f®R^ R^f *J»U! ^11^1 RsR V 1 iftfei^i ®RR Slf® Sj^Osif f^F¥ '®R *£|R^t R^f I^T R^ 
RTUS’S *|R RR- )w UR RRjT ’ t® WR TO (RTsf *RT <iTflC^ ^R c t RH CSTO I C®tRR 
fTO* ^TtR*, <p|(:s??> ^ftl^UR R^f <Nt‘l| fesr ®TO IWR. fTO? CP f TO^R ^Rl R®T Rf^R?f. <£I^§T 
^IW^lR* M ^R fRRCIT I 





cststr^ ^ ^?r erlS^i'af *j$r ^ru “^%” 

^lf*lfi> t'®fiT 3£?R^ I £p% 0©8<1 *TCT, '$1^ ^r*l»T *1^ C^^Jf ?>¥ ^l*T 4|3> ^f°*T ' 5 f\*ft¥ ^ 5 f5T^ s l15' 

<p<ic\s *m 7 rn 3>i cs? if fw ^Sirr 9 km c$$ frjt cole's? ^t^r ostsih ^ 3p% 


V = — = — = 3 km/hour 


^fsr ct ^>r c®C 3 %«t 1 ^tii^ cwhts'Q <t#t ^rfw, ^ £p% 
100 

V = — — = 25 km/ hour 


C^T^t CSJTflj'S *2*31 *W I 4f5T'S «T^ <PW^, £pfo'SI CWlTT C^ffT f3£<M WT 3«1G'® ^*T «Tf!) 


g#<T lt -1 


2.7: £33 «r3 g#3 3TW 
^i^i-wr wn3T ®ic°ii «pw £3i3T3 
^j ornrar «iim<m3i ^31333 1 

33T 313* ^<M5l ^sr fit (.41 C%fe 43*51 
3T33C3* £%*r \jfsr w'Gic^ itwh 
^3£3 1 < w#r f% ^rsn^m 

3l£fc^ 3lft> 3»),3|’l'i tVS 3TCES? 3lf<l* 

>RSp% 43?. 33£31?T 3TO? (^f3 

2.15) 

3jiS3: 43sJ fi?W <r>nr/-n5; vjft =pitfs 

w C3 ^msra gsf^r £33173 
3fs«JW ^£55 3T f3>¥ 2(% \^r;s" 

£3C33 *lfij3'3»l ^CE^! 3*133 8ffe 

3133513 3f%3 fw 31175 

3TO I 41^3^ £3M £W vs|^t<n 3%3 fiu3*3 3l33'S3 3C®T 3T fe? 33G^ \5I^ fit3*5l 

3tit 5 3TO i 3*resi^ 4f5 &tt^33- 33£3i?i3 sroi 33133 ^itt ^rsisffe 

3j3 3snf% 33^ £3 ^rsn^n 5375 ^t3 w £3 *titit «ijiaiF5 1 

2.8: 3i33i5&<i* £^£® fwr \533 f3* ot5i 3ttc33 43 ? ^aiipfowi 3i£3? 

5 93: ’WtifS c^cw fitc“i i^i'sir ^rsi^fei^s gcS '^jrc^- 

'SJT^URS^T ^®T Tjf^ JTT STTW \sT^T ■»i»it<r'T ^TSIBpf^s (,<ir;5? sflW! 

2.9: 2.16 43 ®tn^p C^HTIT 4^5r 3S3 4^13 OKHJIWK «]f5<l\s^ 

cw^rrw 1 i^sp# ^rsrm 43^ c^p# Trsn^n 33 w 1 «trw 3^33 w t3pt3 ■^w 
cw^re 1 



Bpfe 4^5 sn35C3'S C33?t3 9 #3®3 33 I 




'Sw: t <ihIi? ' : Tfi^l -tCtte i ’UTS' ^5TiT C^*f ^j*TI i 

B '.'•t-'.A <1^15 •'l J i'.-ii.-| ''ll'.tfe: l 
C (. "*r- c.*ii ki 4 u«i-> ‘Hffer C*Ht 'll I.Cte. I 

¥PTJT stUTF 3n^f aj-l^|r..|,T "tfaTOiTFT W CT C^rt ^ frfm Stre^F (jp (VT^TCTT 

Si.iii,^ I iflJJjjj C’T’1 1 



^nnr is> 



^Pi 2.16: c^nUTTT ^ibu ^rsn^nr -iiof i 


2.5 (Acceleration) 

c^r ^ fa? ^rr^mrSr ! 3n7'r^ : i?!‘$ Tft^ra^r wiT fer i <rt5Prrg ! f5 i ^f^ <?t=>i:;«i 

^f'S ntiife Speed sn*i*ft<8 i iptim faroSt 

fov!,; '•ai«)H.*tn (>?*il“i*' •s?h(. ,l H 'SfFH* ‘ajUpllcssr (7T&T Cwfa, F<>& s[c<l 

Lp^t 9 flfa *rr i ^rtsTtPi?r fr^rf^r ?T*lRT®nr 3ur*i<i ^ ttt i ^jt 

>r<3jt>c?i fstwt itt tw^r w w w‘ <wc«r$ ^ ^Pirc^ir 

4 i<ii<iX «tn<r ■3(*is<i w i<i<i>k i 

<t*i , t c<t>i c»ir /r<)c < u.‘ , r ^iui ■®i<i C'Ptwt j>5M 171 ^ i 'iRm s»i <p<ic.f> 4,(£i 

^?rm »i uirtwiT i 2.16 i%s c ^ c^csr c?im ’rfw^T ' 

'<pk,'S 7« ^*r ^ir.s ctrittit w ?T?r i c^r c«w ®t<r ■sit*!' '^t?' 

‘ic.t'i <r > ii J '3fi‘ f^ 5 cwr*f ut**' •’i r?i ■?s g T c*r ?j«r 1 ?^ fo?* <tt 

R ^t crMS* c 9 f7F fwM 9 iffi c i ^* 1 $,(.«■! i s <j<ti o* «(.<i ^<r s f $tt& 1 ^rtfer ’if® c«f75 
JTT'.STO ^ Wf ^'STTt nf% ^5fl 7[f6<n ntw wt ^sirr 1 





5 fc ii^ w l 2.10: 2.17 anw r.<piM <f)^frr ,y iT?M C^r?r 

»QifA i Co’MTf) w ^r i 

A ^f *TP^. D £5 *^r C* 7 ^. C C® '^Fl - D W^ r i 

i 

SITO fpRS- Tf 9 !f?FW5 CTO «sj "TOIT 
^ifa^rari fro ^ncwtBsn w <tr*, wto wt 
ottb *nc<i ftiTfe^' ^iFs us ^?Ft *?t O'TRfrcr 

f.^lfl l 3||(,6-!|l?'li I 

lj?R if*, *V'ft ?W. 5 lfe 

^ ^sfK sprora wr TO 

’tffl'i 5** *?T ??r '«l«.c'>t ii(vi<)i fsp-RTs ’ftfe 

f?ra - 'JTlf'f r.<Pt 

^Cf= — 

R«lte, *rfe stTO cron fef?i (srtm li t 'TO <ra TO tow v tito jiff a stcr- 


_ v-u 
— I 


$WRI Wf LT " 2 



2.17: c^i^Tf <r?<f ^wi?i ifn?; 
^isi-riH i 



TjfT 2.18: fe^ w?t?r *i?rfswi 

r/T-} ft«in 


•tMcW? <Tfe '^?r e i a -TOT opR/? 9ivc e 'i w^i 
7 rgif "snfe <^n u WT I TO C^ v 

TOTOTt 5 * CTW i (#r 2.18) 

v = u + at 

Wfe *lfe fe?I TTO (?R?1S 5?F TO l »'IWi 
v = n( 


TTOT 5&TOWT Wife 4*<FT *TT WT 

Hiif.S- ~TO fe^ ^rfsi iivj ynf/Tfl ®*IT I *ife 
»TT TOFI f^¥ ^TS ^*JR|3T 'S|lfef.<IH TsrRT C - fe (^f (#U* $<P1 TO TO CTO 

*rn?r »it i 






2.11: C^t 1 fafa# fg?r ^spr^T csfw 60 km/hour ^01^, 


^5^: ^rt^r TOTCTOT WTO TO TOTO <b<l^l<1 TO TOR ^TOt CTOTO CTOTOTO (s) 4TO ^<l^<1 
wro TO%r TO km <it<i$TO TOtor m toftoTO w i 

TOl%?r R*t 


km 

v = 60- 

hour 


60 x 1000 m 
60 x 60 s 


16.67 m/s 


<Htw$ Wllf TOR 4 toito 60 s 4 4TOTO Rf? f^r TORT cTOro ^ tor 16.67 m/s 
’tf^C^^cTORTO^fiR^TOTTOs? 
v = at 


a 


v 16.67 m/s 
t 60 s 


0.278 m/s 2 


^STO^TOf 2.12: i£R^©t ■ 5 ft1% 60 mile/hour Rt^f w(.« toTO <iw"5R TOro TOlrofi; 
TOtoto 5 minute w cror i TOf'afD^i *i'n«H to®? 

ws<j: ^TOf «ll<p(.«q R^f ll'ttts TOtTO, TOR R^t TOTO® TOTOR TO*f TO c li'i>|TO TO RRfEv® ^TOf TO 

<K.il(.^ I 

^t<\ ^N<ll ^RJ s ^<\(.f<\ 'SRI 111 <1J<13j<1 I 


1 mile = 1.6 km=1600 m 


TO^ilR TOR R 5 ! 

mile 

u — 60- = 

hour 


60 x 1.6 x 1000 m 
60 x 60 s 


26.8 m/s 


TOt^fiR rr rr v = o 

v — u 0 — 26.8 m/s 

a = = — = -0.089 m/s 2 

t 60 s 

TO*fh TOf'sIR -0.089 m/s 2 1ro?TOTOTOr0.089 m/s 2 


toTTOw? RiRtRt tortto TO %< <?fR tor TOtTO toto^totot ^<r>T ^ T^sr^er^ ^toR Stototo 
tor^- (rofi> TOtoiW^toR'® c<i*i5lc.<p ctoTO tot g froro i toI^RIR tor 

TOro to^ 9.8 m/s 2 , torto frof totoTO %r totoTO cTOro c^cr Iro* TOto 1 '! ctoRr TO^ rR 



Mfofav r = l^n?T u<k>& T\\Tto i ’qrsffiT HI r # l*fo 'sTo TfafSfH t>(M qiSTxll <il5 

^£3 vf#xn»fiift¥! <roi r.cplr^ *t[f t • 


5^1 2.13: '^OT frfET ^TR W» pflRFTf '<i^s6t •’Rg? •V > f r H\w TOil lni/?~ 

IpW &J7TO 'WC' r ' MS i «T*rHC* 

t5trc- ^spui ^RMl %T W<T f» 1^1*1 ft# CTO t«*t CTOT tSTTTT 4*> 
TOTO 5pgp TO SW C5C? (*W\ -fW JT5 I nTTOt ^ 4* ^pn5t ITfftf dn*irs 
i'PT to to 9 , Shiest ^n TOyi«j^f©rf*ra ^i, iiiiit^ c®f*n sn 2, fro 1 

1 ^tPT iPfW i | Wi C«R IFE «r»rjt£*i cTI CTOf ftld intenMl TO^i, 

4*lK*? **Ef ft# wtiSr ’srns. to 9,8m/? 4M *11^ fro^ wp? 1 » 


iijS ^v!T^^i*i'i' $*1^ 2, c^t zwm 0^ o>*\ cvn 'w^w vufa ^-<m r ^nto , 

^fro trthp twc*fe to?* tot ^iw to? ^*ffi r*i& ^itecn 

s5 i^s 1 to / 3ft <tpi> to i^trwSi ^ jfr frrcr 1 4§«i> w^rc^iS ofr^n 

^riimT .7^ ‘tfUTT^R (Tff^ ^ fsft ^ e^®TT5 ^TOr 1 -tost c^rfs & enm 
(:c 4 ,<r.<r- tow .^Scn«i feriw 1*51*11 TO * 3 *j ^uncna' w <rf*w 5 H ( 7 R 

i/t^T?! (WYR <?f* W C^R ’ 7 R * 5 RT pSfTOT 5 *) i d|I? ^ 

TORT1 Jfdl’l C^3C<R O’SR ^5T *^S?I l^lfe C 1 ! 7 * 



Sjpf 2.19: ^*r# w w»wh d 

*w\ wwi"vi ff uirtti Wf fl cost) *sf& ^ 
a^c*t wn to i 


rT^r' 90' Li|SfTTl 

^ ^‘KTF (cftr 219 ) 

*i|T?l -JRfpy «T»( ^ipi 

^TTOT TO « 
‘fTOro^ 

r pP’l o^C^ 

liJW 7 |5fW 

^ 1 *rF rrir= 7wF51^ TO^i 

^rs5TST^ - c^rshn 

rr5p5CTr wht ^fl® 
Iwt *st^ 
f^RHRT r 'Tftrs .TOR 


..^iTO TO 7 ?! ?TS . ^ITOT! dfW **^»T vK^f ^^f^FvpT-- ^ ^f 4 i W% ^T. ; 

ft«l TO^TO RTC4 TOrvTOT *i|^ l^lTOf ^fiTOf- TJT^* TOST m i/, 

-II^W i'JTOi l 


^TITO( *5JT5T JWt ^RTRI ?R! , TR »TO d^RRP? i TOTeTftR H O^ITi 'rlC’i t^ v T* *HW 
TOT iTR ■^irx^n 'i3<T iJoM RFft TO *Mw i TOTs 5TTOTI ^UTTOj *JTW MfW! ->'<i ^ 

vfim: 




"3TRRTI I in /s 2 i5T6. Pi = I rp i ? 


•spiK ’sfa vii<f j^nr <pf-! 1 5.86 tsiEi i;<p|f*t ?rrfif v*t4 

3WW ?K 1 ;n/s 2 1 tfaiw ^rR?TT s*r ssflpr “**Rr 0 tfmRf 9.8 m/s* 

•?r c<pic-!i -^5-M ^co **11*1*1 i 


<i!*T»TT| 'iT^ ^7* feWw ^5^ ferfsp] 5Fi spirit 

V**^ i<\ *11*1*1' *TT 5 I -I '3f *i \ 

<iw?i ^r <ii<i^r fVf f^r »i!<Fr?i fe«rr *xi^r .^r^n ?rr% 

Vf|(% W'f^T ^T?T * '-\'W ?Ts T =? I 


$Wl4sf*7 2,14: ^< 5 * ij^?rt i> c ^n^l *rw i w* r r vtf:<p tiiwt ^iifnVi 

?j?jTj' 1 rfg «iftprcr ^rsr? 


$5?f: I? ‘ WT •S^RT ^ 

a = <7 45 * = 9.8 x 0.707 = 6.93 m/S* 

^nwcsifi ®fTftfc*i*i v = 0 , 2 s ^fec^t 

v = t< r at = (M 6.93 x 2 m/$ = 13,86 m/y 


2.6 (Circular motion) 


^ 3’^xf T 5ff5RTI ferr*fa» *1 ]’•*)(, 5 silv/nl tHI y/^ 

^um\ wmRt&r fnrrro c^ife ^wrt / \ 

| vD<fTC<r ffEKdOW ^H5 C*T ^<r-f / \ 

*?¥ C>n>T HC^.r-9 ’ITW ^KciIi?Hf <M*J 1 7 T*TKR I \ 

7 nr^i $ro*r $ic& pfr/^t *](/.i i I f ^ ^ 

'\*\(A* M3T ^ Czfc «W&f \ J 

’imc^ c%< c^itirTa c^f&r 'm \ / v 

"5^ I -»l(vs<i c-rnh uMNul f^T. \. v' ^ 

■# 1 ^ 55 % ^ifv3c , i , f c 5 ^ ^rrsTTr ? n"'S^B' ^ ^ 

-JTC** t " I 'Ttu 3 > | C-T il^f* W "R>^ (,* ( 5. C^fa' *IH '5^ 2.20: ; ' TT,,r *>gr.^ 

I <IT wfz) ^ Ut<J>TJW v 1^<1s»i «*i sing 1 / :f)<re r «roir«.i 



iTT r.^l'S ^t5fj^j\»|Q<j ^ <pr,<i c^rt ^1?! «rr i (fcfa 2.20) 

M C5l<i r * <K*1 vj4*i^Tphr* C<T?T <J1<I f^Rf *4 £f^T>t '*1*5^1 li 

^f'S. <rw?t?T | vaijij^f \g^r ^itsrt lt ^ w®ini sj^ u i[5 377T 

'vST?! 1 ^ ^7$ 5 X4 LT " ' 5 TSRT ^TT *il?G^ C 3 ^ <TTT^fTT <P?ll3 'SHI -IKS <rrf*|?T 2jr,*J|«?*i 

(TT^X^TT 5ffe ^ ^Tt^f r, <^T?T 4f?M C*^ I ^)^TU^T <7TC^5 ^tfT 

C r *$ \of? ^'Sl<l4fl ^[°fc^?T ^Ilvfl 17 <3<R T <TH3!?T *$£$1 frsfej <P3fri> $,C4 I 

5m i; <£i<r5. r wr «?f <? f?r w^ c r \j 2 ^^m i 

17/r "STlR ^T?W *1W: T 1 

it 3#r, snajt; l j t 1 

r/v s#*, ^ c f ?rtert~ T 

v 2 /r "? 5 ?n^! *fW: LT : C^T&T C^irfel 


<p!w$ ^l-i^f <iqt v s i; z /r "5^ ^ c f i ^Ptc 5 ^ ^f?- a 


a = t7 2 /r 


^cf*iv^p|\*> LT -2 


'^i if*! ^lf r ! C^I^IC^ ^5[<>ic<P3 £}° <$>b(&' ^C r W3 CFT*T <1^4'^ ^J?T FRT <3t?T l 

S)'[;|^if C$ fS ^|[5 ftrsr ^PT (PFFH 


&f PEW 2.15 : T^pr TO (* p {f^C^W^ w 384,400 km) 

t^t c<i<isxs Tsftr 3i% fw ^ 

v£)»M?| "jjj?Ff -flCHICiff I ^1«1?|1' ‘3rlf»l ’SJPfiTTTT 3Mi ‘§i*H $.CB?: 


v* 
a = — 
r 

<?Hfc4 v c^Pr irpr gpfir ^j<r? v ^£T<w ^rpi- <n?r 

CWT f.^iG! 384,400 /cm. '5?^l< 2JV|^>r 17 C*P? ^?!C'S ^.<1 I 


2kt 



2 jt)' ^cw ~rf?rf*f T ^jc^t * ? rt%f%f& ^i<^<iki ^fc?r ^tptri ttsht i wst^t 

T rrar ^r^r^i?r f^ 5 T 5iferr #r ^fsrt awWWJt ww ^f% BfTfsr ’jf^fsrr 
^krf oj Pt(>r» ^fsRr c 71 ^ 29.5 f^ ! T^Pf 27 ^ fc^f 

* f ff®T^T wts'% kir.5T %? 3 IW C^vs— C^Pl^ 5 wt<FtPl ci^NOr* 




mu ( 29.5 ft*) c^nr i «T-lc'kl? 29.5 fan nr ntn nfanmtnn m 3 27 ww 

PlW: 


2 n x 384,400 x 1000 
27 X 24 X 60 X 60 


m/s = 1035 m/s 


llan s! 'jii'f : 


(1 035) 2 


2.78 x 10~ 3 m/s 1 


384,400 x 1000 

ifl? j*ikL 43 ^IlniS INfli c TC5T ^lait - t 1>*1$l<l •‘M’l* 


2.7 'ifo* (Equation of Motions) 


*'t1% ’=ni7.-[|L>*l! r, fafrlT 4^I»T ’Pfe C*T C4 ^*lt WlfiF (TTWTT : 

u: Tsrtf^f c^r, wi «<fT3 c*r <^m 


a: ^f*f 

t; C*r W5i*i‘^s sifi^ra Series 
l?- i)j *Ki>t7s 7W^I?f nn c^f 


s: 4^(.?i c*r oirsifij*! <p(.‘iu? i 

is? <#(1=^ pr ^fjs' *5m etm ^wrr ^ w cm ^ cwi. 
^<pfT> <n1?5 <ic*i c^rc^f c-'ii'j ?(.w? s <n atfsisH'sj i *ifrr c^ioii ' 5 <r c t *4 *ttw -stacFi 
tst *rt (7r?f isrra c*f*i cm\ (y — u) 


s = vt 

*ifar ^nr ■j?f c r "st^r 
v = u + at 

*im 3 wcm wf faw c*w* °rf^r^T w i 

<pi f,5i?5 oifsi4>r^ cm d ?i,<i gjfs 

cnC'flF WICW C 5 !? ^f.s<I *1*1*1 W <P(,<1 
• 5 J£?Tf A HC?1 4 SRT ft/iM 4»4C.'S ^C4 I tfS; 
ifcHTTsI f^TTfr-fom TOTTsT Sf*TT ■stf'teF 

(W|*!J»lt>l) 1 3f! ? TC®' ^TT- ^THr CTOPTf WPSt? 
^Stw5f TO C5(KT^ I (TT&t m3 ~Sm <jTfo<4 1 3flTO[T 

«3<fsrtsr wii$<w f%r srwr i 

Stfe ^5 Q3^\3 -?U35 ^5T? *5rffi?fT 

S = Vt fcplrs *ft?l# fa>¥ ^riRfT *rf*T >£PP6 t 



*Rir 

Wf4 2.21: •'H jXNrlfl ^TTST®' C^f ^C^^TPi 
enn 9 c»nr Pi^ni yMiiaiwr £*^f 




3W C33 - V pi 1 ? 's|^,c c 1 hPS "3113 
s = Vt 

>im ^ 'snsiiWii 3^ c^r 333 c<r?r 333 fe© 5j3 i wr f^mfS 35 ®? i <3373t 

f^ 3f3 33 '5113' 31^® *ftW '©t55 E T ''©13 3l*T 5CI^ ^NH^lRf 33133 3t*T I '3*il'©lc < l 
3RT 313 3f3 (3t(3t 33 5ft3 3tW» ’©15J3 W 433 C*l3 3tl33 ^ ^ % 3t3 I 

wfk 

u + v u + (u + at) 

V = = - - 

2 2 
1 

V — u + — at 

<l3c«?5 '©|R>43'3 
s = Vt 

1 2 
s = ut + — at z 
2 

4fi> 3FT 3Nt ^\m\~ ^5f3?5tT3l3 41>t 3T35t3 331 5*3! 3vf|<M3 33WTlt C33 W 

C3l^ I 43t?3 0# 433^ 3# 4<313R3T 333 3# (3^1 ^*l1wg f^Tfr-I^FW 33t3 33t®f 
31313, 313 C®^©3333 Wl3 33t^3^t3 (33 333 (33331 333 I 

v = (a + at) 

v 2 = u 2 + 2uat + a 2 t 2 = u 2 + 2a (ut + ^at 2 j 
v 2 = u 2 + 2 as 

^31533 2.16: >R?i1C c r <R3J3t 43# « <333 3l3 £(f^ 2 C33^ 33 33 3:3 
Pk. 0 C^fWT3 *iW (3313 3J.il (.^ I 3® C33 <P'»? 


(s) 

0 

2 

4 

6 

8 

■(33 (m/s) 

2 

4 

6 

8 

10 


^33: 3^5 C33t ^3 CTlWf, 33WTT 3tf*t 33 C313 333 <313 3?,3lt f3?3 «I3 fwo 33 I 4#3 
3tP^ (33 33^53373^ "35 (33: 

2 + 4 + 6 + 8H- 10 
V — = 6 m/s 

<pl(.^ c^ic^c^ ^rMT c^t ? l i<P'» c^t <P'» ^c<i? 


^'•Hl (s) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

C^t(m/s) 

2 

3 

4 

5 

6 

7 

8 

9 

10 





4+143 9 It Jiiiuifi 43+ 433t ^Tt^; <pk'3?$ +^5 43+ V 


V = — — — — — — — + — — — — — — = 6 m/s 


' STfa+t 43*t ^53 c ^ Jr ? rf^t 

3f+ ^9^ 2J+4+ +[t3 4+43 "STt^it 43+ «ll<f's '®l? i (,«i +® 43+ <P's ? 


(s) 

0 

8 

43+ (m/s) 

2 

10 


si 34+ +^5 43+ 34^+ : 


2+10 

V = — - — = 6 m/s 


'S||3i<l 43*t 4+43f^ l <+(.«?$ 43+t +4&^. +f+ ■’1*1 '$><1+ +143* '»Kt«i +^5 43+ 433 3*3t 

4 + M - +++ s 4+3 43 + 43 l + 3 * 43 ' st + +& 1 + 4 + I ' 33 i 

CS I *i<i | <£|<pjS «r-r- <p<i(. iy i3 s + IfK.*! 43 +++Sltl4' : s c3+i5 1 fssfi 4 *n<P»i 


V — 2 + 2 £ 

+i+fcu = 2, a = 2. 

4<il(.<l 43* ^<K.^<1 43+ 43+t +<> I 


5+^3+ 2.17: <ift 'H's>-n++r33'»k4+ (. < i(. , t3 +^5 Pk.®i ^ 34 * 1 ? 

5\s<i : 33t 3t3* a = 2 1 J 'H4«3 +14+ +Ri<i'»»i 34&3 i u = 2 34 + 

v = 2 + 2 1 2 

4 < ll(.<l 'SI 1 4+3 *44's| 2 8+3+3 C3+ +1+T 43t3* 34+ '+i*l<ll +13 : 


w (s) 

0 

2 

4 

6 

8 

43+ (m/s) 

2 

10 

34 

74 

130 


+® 433 3*3t3 1+33 f+43 3f+ +5 43+ 433 3*f3 'sl34+ ''+1+31' +13 : 

2+ 10 + 34 + 74+ 130 250 

V = = — — = 50 m/s 

43143 4<P3 T'++1+ 43+ +ft 4+43*4'5> +1+t 34+ + 1*14 1 +13 : 





^rit (s) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

C+ 5 ! (m/s) 

2 

4 

10 

20 

34 

52 

74 

100 

130 


isrelra c^t 

2 + 4+ 10 + 20 + 34 + 52 + 74+ 100 + 130 426 

V = = = 47.33 m/s 

9 9 ' 

C'H R *llcc*S. (TtW fsjf *Tt*T R (.<!(.?, ! 

'iR ^rsnpt'm »it'®l 2pfsr 'sila cfa" <tt4 ctM <p(.?i PrsN 'j>R(.®i t^cs 1 ? c+5t*r : 


?R?r(s) 

0 

8 

(m/s) 

2 

130 


2 + 130 

V = = 66 m/s 


2 )(.'sj<p<iI<i ^rat S'Sfi (TKtiR i 

(. < pht’l -iFsj? 5 , q<i ^(.c^ (.‘Pk.^fcR »rn ^rlis < Ttf% c<if*t *rt^ c^*t c*ic*f <pa<i 
5'giRI '»'» c^f*f > / iI^<p 5 \s(.?i?i < pRi < pR ^Ic"! i 


2 '*mr csr;+ c*raf* : 66 m/s 
5 <rt<T OT+ : 50 m/s 

9 ^ : 47.33 m/s 

^rf^stur ^5 (<7# ^?r (Tstsrat wftu® nt?w ^jf?ppr7T 

RHCT’^r) cnwrsr : 44.667 m/s 

'PlcsR CSf7 r «>ll»l<ll C«T J-i?|<Pfl c rsc c l I (TTfT <Kfll"» C 7 T&(. C I I ^M'JflC c f?r '3t r D 

c.'sMwi t < p I<.* h I +1+1 (,«R- ''i »!'■}> 3 *f RciR WS? ‘4 t fNf+J8t*T <mI J i's<i l 

frit^JFr 2.18: 1.5 km/s c<K7l ]gd; isa# <w?rft?T?i ^rfcai 10 cm 

C+.tv.s; I ^T^pT <p\»? 


^5+ i+lt +<li«l i£|<p>iMi<£| ^'+t?T'5P^ V 2 = U 2 — 2dS ’pfi’ "+<Tt: 

c*t*r<7rst v = 0 


0-(1.5xl000) 2 - 2a(^) 
(1.5 x 1000) 2 


a = 


0.2 


= 1.69 m/s 2 


W:a=1.69m/s -1.69 m/s ) 






Snlifi-f 2.19: 2m ftwltnn ^DW 30 u 0$*1H 

^IMT ‘il|(,b 2.22) I •*kA4 '3*f?T C S R?P vfj<*15| (.■•-) *M| TO^T c^r 

frlF C 1 ^ '3|MW I 


^5s: c*m ^nfovT ^T a = g sin 30 = 9.0 x 0.5 = 4.9 m/s 

s = ut + -at 2 

2 

d'tVF $ = 2m, u = 0 
a = 4.9 m/s 2 i 


2.22: 30 17 l-^I C w 1 

C^O viFFT»1 C' 5 ^T 7 TT nrf[ (/^T ’5JMCV3 


srpr^u ^tstc^s jr&t <g rtf?r i '^ir*J3i 


^5TR?IT ^cj C^ICtffe C^TT -ii ^*.f-^| f^TCT? ‘ill-'lltf (TTST t‘s?C r T5 C^f 

CT^T?T ^(7^ C^FJJ^fW I 


C s r 5 T y Tt *llf^|5 ^^TvT f r ^ (Tf^t "5pn : 5t^r«S c^ 

W^5 *17?T! 


-ps ppr v = lojrfc c^r+c'R 7^0/2 


0.903s 



Cbtrwt 2,20: |#r 2.23) i# twsw t>[$ 3 p3i 30° «OTt 45" pro 

«wr 5rrt5 1 30 r ‘ c^sir^f -wis smi^? i *fS £<4c<i> ^■'ptD *n ■ f irs^3 *c»ii i 

0^5 W«l Fl^K i4ifen;<i *'lI'5tT>t ^TT -1 3 WllPf W1 •WiiiT I (.'•*! C*?fr> 3*5 Sfr^iti 

twi arraur j4 f% a tfeiT ftrawr*) spsi^r? prfj sbr «i 5 Tnrmf^r ij? wsm 7njt*TR 
Wf w, dWPOT 'STPSRJf WS i?WT ^1 r?F\ «n%sR, fjjglBr j?W fctftow «pf, 

>PS|jJ ■iJJR »THRi[«! <?i7Ji SttWIlfir 5TCJl*fR "#1 • 

5TSTST# ^Wflgr TOJUfR 3RTT W? : ^Wnfir f%<T qRtp Qtiff »K5T SIR i ?0" m ¥NT 5® 
I^TfJS f-lWiti '•fiffl ^Fi ^rf^T? *flo£«l- tiPlfl/l *!$F1 

HtF c«tec*ira *ra 

^ 4<pf*r 7jf| fiTf (7fi 

C^i wfem 45° cs fn-n 
t^?ri c*rw ©*1® 

b£>fe' JtF «7»<1 f/i 1 , i)'5|ri?T^ 

tfySW cfT T& fea 

tssto r^ 

9?l(> Tff' -OTT 
-wc* v!|?fi in77|]^ 

*.|pA *1^,?.* ^i^fT -?*l^ 

C'RIW TJ1W 



2,23; J0 a Ai|^ri 4 5 u TM’IT W5*i W/?i «ii*K?T ajif/fa 
-* ffe^ c^ni 1 


3(1 4 grort^ cw CW ^STH 'iilWf?) ^FJ '.'lfl I iti 

'•ijtr^r* t '£i<Ti' 3() rj r 4 <tf* r ^T *Ji*f 1 ^.0 s JU» S • i[T ^flSjfvfi '.c| 175 

30- = 1 ft 


*i 


m ^ift 
Ain 30* 0,5 


2 ft 


3TT*?T ft fw<,3) >IH/|tr 5 R1*1I»1 ■'W,'^ P15 *IT - S[ "t w iiF 1< ^TPISITit rl^, 


- 2 x L'J x '^.54 - O.uImt 


30 fj ^R31 pPWTTI ^*1 TO5 


a x =- ff sw 30‘ = 4.^ m/t* 


-ITTT^TtfT "*l»l 7T fr^T- C^*Ft^T??T ’WU'Wl'fl *#^.*f*l V| 5W 'atWilll ♦T# i 



V 1 = U 1 + 2(3^5! 


^lf>TCR 5 t'U 1 = 0, <P !(.«?% 

v 1 = yi^T = V2 x 4.9 x 0.61 = 2.44m/s 

isretar 45° cs rMT w# rrRIr <mo» <Tif?r i LRiltR^sRx w 

a 2 = g sin45° = 6.93 m/s 2 

(Plt^'g RRR <i(. ff iR ^Sl% wife* fiN 5 <R% I <pk«t% i#lR ^SRI ^iRwf U 2 , C*tR <7Pf 
V 2 '3(Fs«a*l'o ^?Ts S 2 R?7T 

v 2 — n 2 2u 2 s 2 

»r*T*ife w’tR iRRlfts fet<p <I i l'3r <p<ic*^ *1% ^<ik<i iSRsfe w , lfe'» fe?? I 'q|*ral «rlR 

v 2 = 0 «srr v 1 = u 2 



h 2 = s 2 sin 45 ° = 0.303m 
Rf% ft ^ IrR? 


0.303m 


0.303 x 100 
2.54 x 12 


1 ft 


(.^■al f% '3i<il<p «5,<.a^(7r i^T^t 45° <piwa jjav.ak* fW lft %RR?I% Swt^? 


'3<rlR <R%- 30° 1%s<rt 45° *4 rcr cr c^fcRt 

<7PR C^R 5 ^Tf CRR >£|R?. CR CRSfcRf 5 bb's I (?(£%% IjfR '*ll<’.‘Mbl ^5 ^Tt CRR- >#1 fW (71% 
iiT%% 5 cos ics Sd(.<i ! fRRftR Rt ^7T ^FTT (.a^kal (.R'W ^Rl ^RT (. < pk*il SCO's! 1%£R feyika 
<P(.fi (TR I ^RR iRafel R s lR c f'3 (TT&f'S CRtRRt '3fh(.<i I 


('R'RttR i£R5%t fsffRR a<.«i Rlf% »i1(.<fioI rRr 30° <7® RW a^lwa <r-(.a i CRCR CW iR(. j i(.^ 
c^tR R<pfe crIrcr 5 IVt, 45° Co RRt <piw<i 5<p(,?il cr^r ■©JtR 'msi Pt<pfe R>® rrt 

Rcr 1 R(.R(.R rRK (. < ic , tR RlRR'SR %‘K.ss,- (71% ^sfe a ya c f <p|«f <M(.R, rR2t 

'jfeR 'SR^tR (71% ’^R c 1%t %sfR <P(.R R(,^(.?— iR% RRRXtR 'SRI 'siNkRa (71%T la (.a RfRt Rt 



I lc.®i <3 ^ c*t^ i 9 to ^(.'s 'jfit's fiu> i?w 'tow O'lNto c^ifD 19 <pjj 

”lto» to(.9 (.*19 I to9<il Cowl'S to(.9i>9l l) 


2.8 (Laws of Falling Bodies) 


tototo ^fiwf R*ii« g to tototwra#® toto 1 * 1 % totoiw 

towt eg (Ttqmw wwt tototo cw wto wto 

tosn^s tofts cwtrr s <i«N wt to3i%r, ^tow tost ctotofttost ^tto h 

to^to wr^toiwa to 9m g ftrtor- «^tosr 4 to#!! 


t? = it + $t 

1 9 

h = ut + — $t 
v 2 = u 2 + 2 gh 

tolPiRi^ tos^ eg R>ifi5 ^pr ctostto 'toto ^ ^j3jwrf to^t toto Itof ~gg'. 


tot^to 2.21: toiwuto tow I cw wlto?rto<tor 150 km/hour wWw ftsw 

towi w tow <toto ]^5^tot'9 s ' : s ’'itow tow? 


toil: 

150 km/hour = 

<FT tow R'BC.'I 
toil (toprtopri 


150 x 1000 m 

— — — — = 41.67 m/s 

60 x 60 s 

' y fl'-f 19% totor 'q^t?t *f*w fe.9 i(,<i <p|«t <^^(.* 1 1 ctor *19% 


v 2 — u 2 

- 2gh 


v = 0, 

u = 41.67 

m/s, 

towt 



u 2 

U — — 

(41.67) 2 

— QQ 

25 

2 x 9.8 m 

— OO 


= 9.8m 


(stto 30 ^sto «j|®ik*i9 


toM4 2.22: v tR^l(. < p f*«.9 9^.l<pH<il*i ^Tto y j9(.s ®llw toW9 ifto '3K.99 5 Wpf, stto 10 
kni/s ! ^9 ww *ito>os to' tototor tow >9tof totor^ <toto to^ ctof to® tow 
tow? 



Okw? ^t?t T=rc®t ^?rt<T cett 41.67 m/s 4<r ^jrr 

10,000 m/s 

*lca& 

(10,000) 2 

h = -- — — —m = 5,102,000 m = 5,102 km 
2 x 9.8 

<lf^t'Q (TC*t ,J tW 3,(.c^ wNtte (. < pl(. r il 'g«n 5,^1 Pi ("P'S ^stT^'R^T S'etiil «T?n ^ 

^rat ^iftrtwtwPrs *rs<rit 9.8m/s 2 , ^<ic$><i w 

■'ifW - PpS ‘(Pi (TflT 5 '3K. r l<P 't >!> R^ 5ci ^TTt *Tt?T ^<T »lh <P »!(.'» s| i < P(. < l ! '3||*I<|| 

v 2 = u 2 — 2 gh 

J ltl < p?i c rft (,<i<i «P(,<if^ (TT-iKs! g ^ ^Pm »«' s.(,w? «TT I *at 3 T 7 PTTf^' (TFTRT 

<T#r *rfw *tT i ^51$ (Tit Prtt fe<r ^<ic« m<r<r 

•Tf! <pk'3ft ’'srfsrat i>l®ilPp <k<i '3|'i)'»k<i S'Sfl Pit • 

i£r« *iP»c« c.<Hwi ftig f<t?r <ii'»l(. j iR ^rebi c*r 3jf& <rit ^ 
'P S T c*fa ^ *TlW. 





1. «RT fe* <*FT Jin ^iff? Rf ^ 5 ^ repsfw l 

2. *fiVi4-a*l ^55 faf 5pto?f * 1 T<R©^ ^m. *TT i 4>T , fiF - *IW? s HW5FrCW® I 

3. SW Sri‘i\s ^R c i ^jivl% ifaTIWistovs ^?Ff ^ 17 ^ 6 W l v [1%%74 ifl^Pl 

•‘ypNi cw?5 TffT^r iifi? ot <Rtfi to^ wrii® 4to? St»®r ofi^ 

£5fl5 to?f % 3Ti S 1 * (7W\ 'SflSTTSB <rRfa? I *f«5! TIP* 1%_Rf 51W (RW'Q <t«lC>W 

5H8irwrrriT?y i) 

4. fe v£w c^Plw Wft 'srr^ toR 5 I km fr$?r tow V K 

1 km *ri'8 **w, i &«$ tore 1 km qfltfre 5 flSFTI¥ < a fr^ w? 

5. re^u lw=i Trsjre t% %*f«i T 5jfes^r 

MlRfe* >14*1.U: 

1. 4toi* tFrt^ CBRB &m 40 km tore «HPR| 40 km &S8 tore toCf 
30 km «ffosr tore to tm, ®ra*R? 30 km to*Fi tore torare, vhws 20 km 
tore toffPE. ire*R 20 km 5 ®J tore to TO, ®T*T*R 10 km °lto>to few tflons. 
'©f^RT^ 10 km w tore to^ire i •‘ftfeto rei^H c*/re rei*? tore wre 
2 5to 2.24 <4 OA. AS, BC tftos. CD 

^PT vlRs. ^J*f Rterffiw ~ ^ 

OTIS’S '4^ ^ Ctoff* WW i - « » 

3. aft 2.24 4 y "2RF ^ito rei *Ti 5re a /* 

SR^lM 41^ /RPl 4 SR '^7FI3i jr; / 

Vfa DA. AB, BC && CD C* ^ / 

KCst^toi _ / 

4. *rit^j cw $0 km/hour. 0 |/ 

I minute *raf ‘•iTfpt? ^bpfi 1 

srer 50 km/hour 

4 ? >r*K*| <rif^ 2.24; ( .^r t? tsiw (TPlito 

5. ! ?to I Oj It /s *R7?'I ^ 2CRplC“RT toil’s I Of>\ -T“S^t*r*l "5^© ®27R? 


B 

c 


\ 

y 


/ 

/ 

D 

/ 

/ 



tot 2.24: ‘•? -srsiw twffer 




(Force) 

^5|foG «|1 S|v^Rei, c^#^, 

| \si^<ti *gt>jpig; -a v3*i'T> g*it ^ i P®Pi ?t«rsr 

cBfogn <M4ia g^g ctiiiMfei. 1 .^ a jjftt 4.l^th i 

i>^T r llR'+i:gg I'iigfiH' cgfr w’sg ^rr^nr1& f^sfr ^t.gg #sh.n 
tg?5tf*rg wi 7 ® <r(.<w i u] grfg£cf faf^" grrf<(fff]ar d|<. i>-si 

C'siNHc'^i Htw, ^5fg| '®l(.gi C*TT^t gi£g dg^ '®k- < ti gli% iSl-w 

«pr#i grfer® ^ri wg g^jg 366 w <tg 2008 gt^i 
iigfgig’ gnwfag prc^cgg t^iN 'twg g^gpic-y '•sit** ^gt g^gi 

Galileo Galilei (1564-1642) 




3.1 W^5t, IN'S ^ (Inertia, Force and Mass) 

'4?j wm c^f, wfe, (^ w), ^ 

: >T*Tr<Mn«^5Tr c&i iRstfk i ^ 'sto 'xmn ^srgm 

■>lfoi<M<.<w Igjf *14 MfafaH “fare i ^gsgr ^ PfS^H ^ feg: 

f^3PC*W ^ ^Tt gsg^ st^g ^ W,4iM -^njs slKT 

wf f^pt* i orf ^ w^?t f^pt* ^ 

fw- ' r lf<M^H <Mi'i <1^^- C^TTW^m (^Tf?T wr C^HTs^g i) 

g^fsr jpjg qjfsr <3^ fer grp^r ^tspttt ^t g*g*T '>N4| ^ <?r?4 

Ji rm il'-ii *rr *pi% (?r5r ^ ^ f^ *mr 1 fafig 1 w wnr, 

i ^nggr c^rttt f^ ■g^g ; ftos % vm fe*r Iwt'g 

cttct *mr c<Mi*ii ggr wm - ^ cw *tg% c-tm gnr i 'Mw im ^Hf^ri "Fi <i:>i <i 




^ife'Ss'sl CRCR 3 W RR CR CWRt fR^CR 3 ' RRCRT't FtfRCR fw W WtR® Rpr (Wit® RR 
strata rrr CRt® rr i P'3'5 c*h-s RRr Rat cRtR 3 '^iN'fll Wic® cRtRf^ <Wt r1®t rr- ^wuR 
wt® sll<H c<pIc.iI rw RfR cW r|*j ®l^,c ir i i<itc® ^,c.r CRW*i c4lwl Rt c<pI(rI®I(, < i rr ^Tcnt^f 


w Rtw i wr, <i®Ic>n RtRt at r^r wr 3 f^ wrr cw ^ en^rr^r r^cr 

CRW atRRjf RlPci-l CRR- RfR Rf®T Rl®T RRR CRRt CW ®kCR WRt Rf®ft; 

crw cr®(r r^crcr ®Rt® wr w3t rr wwtr w rw; i 

P'35w< <w rw <r«irrir “rr" wst <i.(<i^m wr Rtw 1w wr ritw rr 

<1 6 1(,® rN*|| ^t CRtRtl^ C J l'5l < ^r^TC*Tt <1=11 3Rp— i£|T5t <|R RWf P'8@lc‘'l3 R^ 1 Rt ?,(RI ®IRT CRl(,*'ll 

^ wr 'siw “rr 2fwr” -^r wrrRtrr <wr” wfst rtrw wr? wtsttt Wr 
cwrt #H-fR*r wt Rt i fw aft>r w*ffetw Rt ®it wrt ^wr wfst 

R3RW RW® RtRR Rt- RWffRWRR ®lRtR ' 3 *l1% r Wj'f 1w 4RR>t Rtf*T! 4WR WTtRR RPR 
RWlt R 3 Rt® W! fWRR WR#t? WRt C®t ^'IW W(WT Wf#T! 

'WlCR fRJsttRR £fRR ^W$ RtRR R°W Rt® WR! CR <p|-flC c f f^R R¥ DRC® ^R 5 R>tR 


W wr FRt® WR RW CRtRR Rp<l®p W Wit ^t!^ RR I W3i3w<l e|W ^3T WR 3 
RRlR "ft, Wt RRft® RtiR fR¥ WW RW® R11 r Rt I P®lil ^R CW WRt RR RlRWf W 
PNR I 


RR etSRTR Rt W RW %T W CR f^R RtR»^® FtR %Rt Rf®*?^ W CR ^11®^ RtR>U® 
RtR CR^lt W®t I R1% TW® W WT WTRt «®IW CR^CRR fw 'RR^t #TflR 

Rit cR^t w; w®tr ^Rtwt i ^tfkRR fci w*t Rti®R wr wr Rtf^R wr wr 
(Tfgt W® W RRW 1w "RftCRR ^R33R W*f ‘RRTRt f^R ^ f^R RtW Tj%^! ^ 
*r%RR ^RCRR CRWR fw rJI^Ir Rt(^ I CR(^ % sflRRR W®t ®lt RCR 

f^®®r®®r i 

Rf® ^®|R RWR WRt WWW WS RtR C^R CtR RtW PfW Wt® CW 
CRlR I FW RtR (§CRR WRl^R R£RT RUfl'OR Rf®%T, CR RW R#t® Rt Pw ®RR Pw 
W*r CWPteTC^, ^RCRR Wt ’tf® 'Sf®®|<1 RWt ®RCRt ^5^- ®lt CR^srf® W R®t^! 

W»tR pRRtt RpT ^sjWT ^R^St RW Wt ®Wt W fwr C*tRW 

wt Rt- ®rtw ^ RRtRlRWRR RfttW w tR QR^R'f >£|R^t fRRR I ®TtRRt ^RR RR% 


®r fer *itR# WQ rIrIr fw CRWt 1 r5|r Rf® rw¥ wc® ®%r Wrfw crI^r ®r 
R°RW ^ftw RR I ^R 3 ^ Rfw® Wt ^R 3 ^ WRR Rl%W W ^R 3 ^ ®tft §tRW WRt 
^<P^P(.® CRpr Rt, ®tR RRRRTjT Rt^ ®CRR Rt^fe I fR^ ®R&t 'aikiCR ^t? WRRt WRR 3 Rsn^ 
rIr ®R R 3 ®^ R¥ W^ ®tR ^<F5f RiRRtR! ^R bl^C® WR¥ IwfRRW R^SR ®R 
W®tR RiRRtR I (C®tRRt fRR#r ®W RRR W RW“ ^R 'QR 5 ^^ c f W^t RsRt RRt 
RW^O CRRtRt f%|R W?®t Rpt CRpf ^R ®tW RRft^® W ®tR ®R^3 fR^R^ CRpt! W®t RpT 
<PR RR ®Kc s 1 ®R^ <P^ I C®lRRt fWR^ W <PW^ RRtR RfRRlR RR RcillR <P?ll RJR RtR 
®R CRpt CR^rt^ CRpr fR^t® W RtR Rt I fw RtR ®R R5R cWtlR 3 CRfR fR^, W RtR I fwt 

' <H I 







3.1 ^<r?R ^r-irr ew wr-^' ^ffr csr^iftsar i 

3.1: 3.1 4iT ifiVc© ^iTO ^t-fi r,*i<?f<j 2n?r <wtot 

owr w^i w ^<sj^ fjtsm i 

^53”: &fT*pT (W?£5 vfl^ 3<F5T 'ilTFTfl ^RftT fe*i <H,<ir,fc I 

( i ) &m sfiw 0 C?*W iwrr t 2 PWF w hi 

*nw «wl ^ c^i r.^t, w.sr? c^?r^ v n^<r$^ sf*ft w^r *n w ^1 *i ^5 t w 
cwri ^r fcHSTM W *Tl i ti / -, **T5JW '^«o£ir.»<*i ^T<i<i ©«i 1^1 i3F^5 ^ 

CTI3T (C^nfj (M^ W «3Rt ) W Wl TO13*f- CWT I 

C^f ^iW? t x c^w t 2 ^t^rl ^r ^ mt i S*g©g c x s^Fs wifriiteW* 
^ ^ %r *ni©w vr-jwr *i%%r ^?n i ffe ( 2 sp^ ^ «teffl*i ^ 

vff^^jot «i^IT?c<j> <?rr&ET w ^<t z&WQ ctt^ti ^®f 3BW <W 1 

0 < i < i j . 4 < C < i 2 ^ c 2 < f ffo CWTf ^r 1 
^’<pw t = i j n^v f = i 2 f «^ ^r ^ ^1 1 

< u j 1^5i¥ snw 0 e^JW c*w to *wc<W ^rnris 1 , ^rcs® ffflW <r^i 

£tOT*[ 5 fifr? 1 t *j 'vlW tj 7 WGT C^®TfS *lSi$lW ^FTOSrT vfl«|flJrF l^TTO? 3 f*T 

s(T^n^' <fw<ri 1 

sflfao < 1 < ^ ^ r 2 < f i^rnm 1 

f, < t < tj ^ dorro ^1 1 





3.2 (Different kinds of Forces) 


■^Rlffas W *fWR RtO&TI R?Jt C®1*RTf Rmit ^SfW SRFTsT! (RfaTt 

Rp§>C<P ^jRf s ftWt Rt (rfR <iRi3| R?T, "^P^T (RRfT U?C r l Rc*l ^mr cRR ^<P^I ^T, ' 5 r®T i T 

^ xiHss' cRR <pt, j?w c«ikim* ^ftwr w cRR r=t, <rw Rc^Kc^ 

^T*f*T Rt% tSRcil (TrTT (TlR ilRR ^T, GUR W C<Pl(. r ll f<P&(.<T- CR?T ^?T (TlR lifRR ^T - 
^<P^«f#r RR5T Rc s 'R ^ 3<P*1 HHI ^RTR <K. 5 1*I C'®l*Hll tilRR v ®lPl<Pi C'fiR *IR(.<I I 
1w TjWSR RTM1Rt> ^ Wt*T? Slot's 5Tt3T fR <RT <R vs|pM>l 

(?Rt <TT©T7TftTF Rt*fo*T Wf ffT*tt RftR ^?T-RhR 1>R <M*«4 Rlt?R 

C<Pt(,*'ll'L’l *R! v ail J 1G s 'l (RIRr 'PT *l|ti| t>Nlt> ! C 3 T©'C 5 Tl' : 

3.2.1 V^I<tRR®r (Gravitation) 

^ ^IWlWR RR^T <1^ ^ftTR W33 RRR i£|W <R <RT R(R ^rfwf R(R (Tltlt 

*KM*f ^r i *£it iRl<M w RR?=t «l3i®ii%r c»w *w<il ^ptR* «TR Rjrt to 
■^1% <5^%^- Rrr tiw ^pn 5RfW <p?r Rtw <rr ^rfa?rr 

cRRc^ ^Ri 5rf<rf^ e f i stf^rtwr ^r 'yWf?f^ Rccr Rc<p gPc*i (RP*f^: tiR® t£R <phc c tt 

^Tsrat RgW'R 'S«tG*R «I^R> ‘ 5 tlt I 

3.2.2 cbPM* W\ RnjT«> ^T (Electro Magnetic Force) 

fiR# Rr ipr ^Iug^ prBt Rr ^MG'aR jR»Mlw» ^twr wr rT jw Rr rrt jwr' 
^itwf-Rwr , 5Ww «iMwt rt r^trt r^rR i ^9 tt ^ 

^1®IW ^r " srtt ^? r ^twr Tjfi> »iwt ^®r- nt®lw CPHt Ttrri ^ 5rt3r 
^fet ^rtwr ^ Iwr ^6it , Tf^ ^fipqm , ^twr Rwr 

^Tfw ^ i srttitwr i *i%?r ^Rtrr <fr6t ^*11^ (10 36 @%'s^r 

© c f 1 *l1%*ft%!) 4 V 'I Ri CT C^fSt R'O^t Osfsrat «|^H <P«1C'® '*r 5 t 5 T til^St R<pR 

Rw il^et ^t^l'8!(.<l > 'qlW'f <PW «TpQ , ®^r i T R 5 ^ (Tit ^ r P1'SU’l(,<!> ' i JC^t ^1% ^5t?T 

S'H'QS '»■?! Rc^ Ci)R ^IMWT ^T Rcil c'Cc*! <NI<1 CB'il <PW 'S^'Q C'Sl^N R?fR^ '3|¥l !i|<P^ 

R <nt R^t ' 9 |RRR ^wi 5jt i i3i<p«) c n^ 5 ' ?,iRui ot?t i 

3.2.3 ?®r (Weak Force) 

Tj#r ^n ^ <Ft?n ^ cftw ^t c«f^ (ert?r RfR^ tj'r) R^ (nt#Q 

iRl<l>R W STCvst <4tv5t TjtR ^ I V|^< tiRs ^siws, CBlW ^T (TT C^tWt C«flR RtW 

(10 -18 rn)R MR1R! C^srf^TT Rv39»tll s 1 C»f^R (TT 
<R5t (P) ?Rti Tf t wjR ^?r cR^r wr Th\3#1%i ^t i 



3.2.4 wr RR (Strong Nuclear Force) 

RPR ^ WRpoR R<1Cb-C*l R®T, CFtW RR' C^TC^S apH’SR (Rf*t 

tw tR? w *?R£* (10 — 15 m) rRs? rrr i RRRfiR crr^ cr WbIsNIr rpfsr ’©tR 
ost©rrrr csrt^T ^ Pi^w<( ripw r*t rrw rrtt Pit'SitR*! ^rspF 

m i rpt 'siftw rirrr rrrpt are RttRr ^rt Rtw rw ft'SQreiRw 

0»PT f^SRt CRTS' f^SflRrt^TE^ C'Rl'^l fRPT 'qc r i<p ftsfR Rret R¥R I CRtRt (? I >SrRI 

ar© ■*t%*tt% i ?jr cRw ©iIcr! '©W'Q ait; r=t cRw £©fR rr i 


M'S3|‘Tl<ll ait' UtR RRCRR RCRR R®T a)<F WtRRtR a|<p ©Ml RR^(,Rlc<P i£f^» 

rpt fer riNiT RretR CRit <irecRi i ©% c&h<p (fR^pR a^N^kr) aiR ?. tjrr fR^firetR <irc<p are 
rTcrt aret ^jar frere riNiT Rret r®r rcmcr ares crIt^ ©lf$© RiiivfR'ssic're aiRstr? ©iI4McrI*iI 


rTrri! (<plc«tR i^R <mcr <irc© RtRRR 1 %r RRCRR: rr|W, ^c. c i<pcSi (Electro- 
weak) are?. fR^UNlR re 5 ^ afSftre> ^ "irc© RlRCR R!) ^sfRispTfre^ are> %ttR 'StRi 
twf%t rRst <fcr i 

c©tRRt rRr c©Mlci4 frnft'H #<icr rIri rrus? rr rirrtr rrrt ©Rr csfflpre rcr 
rc© RtCR CRtCRt CRtCRt rr snreTR Rrec© Rpr ~R*f Rrec© rr (caire fer ©lit fefRR c©M, 
CRtCRf rIrtt cwRt, faret frc© rrc© wh 'Sri wm rw c*fpr rT^rT) ^rere c©1rrT 

®T^ RRRR (reRCRT RRlRt 2RRR7fR >SFII ^RU© '^IT »rr C^tCRt C^ fel RfsjTtWf 
« 'SRJ ' 5 t'5T, JRRR ^rtwt!) 4lC'Si^ ^Rt "R*f <SRX ^ W 

m RR^s ■'ttlR I tw C^slRRt ^Tlt ^Rf^© RlR^ ^TTRRt CRRRR ^R*f RRf^ R£R RtRRt RRf^, 
CRRRR iw RR’RRR ^r i J-' 5 TRRt% '©tWR IrR ^ftTRtR ^C S 'I<P^*H RRlRfR feR RR '^©RTtR 

^©% crIr^ r^t 1w arc<F ^iw rrr^! rri r^itr r^tT rIr ^srtRRt rIr rirrIrIw 

RRUR RCR Rl^ 'sIs.CR RR RR^ ^SRR*^ ! RRRt^ 'q|<p^ c f-R<p^ c t RRR TlR 

C9RR5-, 'sICH^W ^TtR#^ ^R*f RRF© ^R Rt! 


3.3 TrvS'Gc.r^ ^jsr (Newton's Second Law) 


^TRRTfR RlR‘ 5 tR?*f ^rRRt Rt CR^T C 3 # fitR-RWT (^ ^TtR R1% qIR-IrrR C5$^ l^vRt 
R5JtRI?IR 'Sl^ CR|R> ' ! ©tR RR fR^RR frsRl fR^R RlNlt R5Rt RtR I fR^CRR frsRl 
RRtsftRWRRR W’R^s CR ^^R IrUR ^ RRR%T ^©tR (RRlRt ^RRt <7# I ^TftRtR CR^fR 
RR^lR# Rl3RtR RRR feRt ^-RRRt'jR RlQRtR RR% fR^RR 1%stR ^ZIR 

Rl%R ^sf 2((.Ill'St*i RR Rt I ^ ^SRtRlRR RRJSf, '•RCjt ^ RR5R : 



Plow'd faSfer ^r: ^t?r T5\a wtw ^iT^<Tt1w 

^ ct ^r snsrW wr ^rr ®*n7rc’t<T *rf^£fi>t'S ^ i 


<if?rewi?r ^i?r wn<rc‘ ? ra' ^ ^rfsr ^*jt i w c^r 

■ 5 ^sr ^rf ^ i w#^nn, c^f ^rft ^ v ®kc«i 

p = mv 

wwit ^tm, v ~sm. c®l^ t®i t p « e»i<T i c®iwr *mHt <rtc® ^ ^ 

^srl^ti^r W c^twT ftf ?ri%%r ^?r ^t?r ®t?r?r c^twt ’tlw ^ ^ wwfa 

^i>iw <?rc?fa *ifa<i®ft c*iw i ftt*r*r c^iwr cw w»t ^rat <?m <3Ft?r 

'»WM ®*1 3 C<I (,% < 10=1 ‘ 5 tf?H®*T 3 .W C^t^! '©*K.<Pl‘ •TtW i£|<I 5 'B| 

*rr W t£^ C<TC?t?T 'SHW ^sffet #t WTTt %T? ^ C^tiTTf 'Tfsput 

i?it fos c®l^rat < 7 F*rr ^rr ®^r ®h fts ®?r fts 

®?rc?m sticks <mos$ ®?r ^ «c*t?r <?rw «wf c#r wilw <#n 

^*FT 3 . 2 : ^#r i£ra# c^pt <^ 10 m/s c^t ^-#t cpitFr cwi?r n<r ^ i£i^t 

ipfet'S (ft CsRRT r^C*! 1 f<K<i lac'lCS. | <FTPH »?T 100,9m Wl «^(. < K. , t^ ‘ 7 !f<i < i s«'i <p •<? 

^5^: fC® CWl<T 7RTT WFPf p = mV, OPTR«T 'SlW® ^K<\ fW %F&t fe fPC<T 

'*ll 5 ll<1 ^RTT '»<!(. < l , f ?W, p' = —mv <H(.'3?s ^fa<ll>*l: 


p — (p') = mv — (—mv) — 2mv 


^ ’iRw sftw >srt cgfjpr ^i<t ci y M'S 1 ^<r sr^tW' <k<ics? i 

few c#rt<r ^rtt <i)li3^H)lc r ifll fe?r ^ ®nsr ^^C4i^ ^1 ffecW <i«i c<p ®fW» 

‘PC?! C^l?) »flC < IC , llI ' 5 tf^W ; T <T*(.?I C^c^l I '3||»lfll CTS^'I Ic^ <ll5®|R 'fe.'^t ^1 <lPl ! 

RSUwo ftitrr 1 w ^rlt i *Rit ^ c^twt «nftM*r %f 

U ^ t ^WTT C 3 # c^f ^Q<ftft w (RW fts^t Wf) V , <HC'Sl'§ w 

mv — mu 

<F>IC«T^ ®<] C <1 C>r?T ^ : 

mv — mu ( v — u) 

= m 


t 


t 


= ma 



'£) i *rfu i T stcsr -RCfik w?r <3^ • i if<H«V ?#t ^t?. » ^n% w 'srmt w# 


V - u 



^5?IT? i 20T'r <•$)[ #) F 3U vSteW 'BlFldl H i SBc*i*l fHfcl FT*nr® ^11%: 

F <x ma 

H>S 'HlWfll >]ii)Tj|C4 *i*i|^ v 1lFs<p'S|c < i Islet'S 7T T. FT*tr^ '• 

f.'il*l^l >l<ll’? 'Srt i T ^tt TjfSiT I <if3 5 fT5 ?rrf*l C*T 3?TC?f <tr?^ ?rr 

WW '•iM.tlB'G *Hw C 7 !^ ^5 <TT 15p>T "51WT «l1*ifll >l*il*'j'H|Fs<P I C*T (.’W/ 1 1 

?rrf»n^ Tifes TrRT^ftfW *pr^ fpfTsr -s £ r ^ ^ Trsn^itfe 7 ? TWH ^ 
'srrrr i 

x, y ^ra ^wfiiha** ?<r. i 5i’fT> x <x y ^ aVBr ^raT^iifexp f 
’tcs* c<ra f^Nw ■ 9 ft?R' 


x = ky 

fcrS^ra foifa ’pifBii <7F?im Fsr^efw wcbt ^?n i (7rc^ ^ 

pm&it c^lrs ^ttphtt w ^#r, (fi^U^w sffirr ^pr f^ ssj <71^ .fj^sr *rmf 

C'rS^TT £,Wt&,) fe^hl ^pi Frtil iTTBTC^ SpfSRTsf ®|$. '*ir»J<1l <iqc® 1> fTf?r fatSBc*^ 

fa^Hl ^?r Slcyl'f < r-<i|<i 3 -|»j* 4 J 1w|*i’ ! 1ir'S«?> 1 ^fTt %f. u \ C*jB| '°fT^ (TfSlT ?ct& 

<#sn«r ! 'i $J,'sr >l‘"1<K < r- 7 l5l<f>sH <iil«i<,ii r.*r- £ 'rt } )H( I 

^s^T? winn FKiTfi? w renter *p)BK4 ■s^Bt •’rSi<p<i E t 1V.WW t^f^o "°iTf?r i ^r *if*r F 

J l*i| , j v 1lf\s<P a >< ' <1>f * <r ' *111 1 C r| B \5T «c c l 


^TiT^rtat: MLT ~ 2 


^ ^5; 71^3? '5#Wfft? <?[ £ 1^l«fl<i«3lC* | fl Fit'S ^fTPt <7l1B ^IT 

^{^Tl 


wHiK 3.3: 3.2 l?HCs (,M|t,»i| ' ; S' t )ir. i ii iH-t-Iu m »C0‘1 ■ t TPT‘ , l 'Jlu ^ ! ^ < P C I ‘Ktf 
1 0 kg >£i‘R S leg «<itt?i ^ffp 93R ‘jifcra ewirt i m Wun ’S^ra <f>iiife.? 




IT1 



3.2: *9^5 W't ^ 


^rryn Hi feg <iw s kg ^ ^ «T5L 

<!*£*ri ^ «S ti|^t?TK^ </ r^i \w 

tto! *roi Mc>* i 

10 fc// *c 9-&»>/s* 

= 98/V 

Sktf *9.8w/£- 

= 40 A/ 

<W.'S?5 cm , ^<lfT*^i TJ 1 ^ *rr5T ftrC^ f >8 /V* RrDT 
i| *P?, 'SR lHpi« 4 SI /V Itytti t^RT *Irc- i 


*JWS5F ^ *IWFT <T*Tl 


ctiff «T«n ^titj ^nr RFF 49 A/ 

«wt» i ( /rt ^tt*^ *5*1? m^'t* ^ ffi^ (Tirol ctxm t 1 ^ 3 ^ -xk 1 ^: i^#? chif oP^r^? 

Sffel aPreTOll^ CjC^l ^1^5.1 


frffdV J.4t IA'jJ '-N«T* ,, 1 «I*IM<» *5fa 
• J i) CWXH1 wra tfNT srwx I 
T, $?“ f 2 ^Sf 

^ C$ $ W f?5f F£3 ’^PTgTtl 

^fTT^ £fTR»fT Tinr^r- 0 Ut^Oa CSffF ?X*i*T 

Wjt^TFl *t*IT I J kf) ^teST // WC^I *9°f 

i^tQj ?*x^ ihx^ 

I l<tf X 9.8rn/S’ 1! = 9.8 (V 

liftRT ^1? O.ti N 'T^F *5*1 «f tWC 5 ^ 
ifffr ^iT p t ASrBT ^TPIT ^F^TRJ ?TNl 
•Ml T ^T1J5 i Wfl^ f=TQfT 0*IT»t. ^ 

C*®\ '!ii)C M l # 1IW' # 5 C*fflT5Tf ^ C*T£> ' 

*flGi ?X tf hi <5H 1' T^fC ^ 



^r3.3 ; i^jiji sj^Ti iu,w r-siT5irr»n is^tir — <1 


/'i sin 45 A = 1% sin 45 3 F y = /-^ 


^tt fsi»fr5 *ira 4.8 N - F\ cos 15° + F> cos 15 a 


W qffivwr >rn 9.0 N = 2 F { cos -IS 5 * = If , / V 2 

9.8 

/ ; ! =-= = b.93,V 

V? 





FI = F2?m?F2 = 6.93 A' 



<5*1^1 3.5; 5kg cappfr* fw w 100 N *ft 10s rm sfwrt ^ ^?tt i 

i .i ) 'W 4(.'IW «<mEr < i>l<K.‘( y^ k l *J*®7 (1?) 10s ’Im <. < r*t ‘s*®? (c) 205 -s lCs C*^r ■p® y (d ) 
2 0 ,s j i*iw •A sy'p *j<ry - 3 iFs>ifl»io •(•(.-go? ? (e ) < 7 ^r up*!? 4 tT<p 13771 s tTFn^ 1 


(c ) lO.v »Fr 2MI4 ■4>-dl 5pn^ 3?)^ ^f.^s sii*i 'HK.iihf *mi ?3if4 •pif.bi? 

200 m / s <7Pt c=ffwwr *rt c^t °nwr 1 20 s *rc<r c^i 200 m/s 


(d) 20s ^ oiriKihr*. wj n?<in.fl c*nr^75^CTi eW*rlOs >a ip^: 

s, = ut + -at 2 = - x 20 x 10 2 m = 1000m 


vt = 200 x 10 m = 2000 m 


1000 m-h 2000 m = 3000 m 


(e) 3.4 I 7 WH 7 TT 5PIW I 





fefW 3.6: f^?r wgt wtost 10s 100m <Mits 20 N 

^®r fe» R(.<i(.^ i <*sfD<i w w? 


^ 53 : S = Ut + -at 2 

2 

U — 0 



2x100 _ 

10 2 m / S 


F 20 

m = - = — kg = 10 kg 
a 2 


— 2 m/s 2 


3.7: (TittHri^ •'jdus ^It wt^r E - me 2 E 

^5^ *1% (^m?rt *k<i<r mrter *rs*r) m ^ c ^srlprfa c^t i 'siR*-i>GRw<t 

^sflprfw ^jsr pfps '3il»i<:l e?lR 


m = 


m 0 



ct-Upt m a<\ j i\<\ ^ m 0 fp- ^<r<l<i m, ^r4s, «iR^>i3Rw<i 

^srtpifw w$ ^rtfr fs?r ^R^t<r ^?r pipf ^ c#n pt* its pt ^rtprtps 

^•tt Ro-'k.s 1<k.<i i>*i I <p<u.®i 'S^ *ptx ^(.^i 'S ^<r «<i c^t '^px *-ui ’. 


^55: '»<K.<pf p — mv 
*lteR 


TjR " s TIpR 


C 2 fc?T 


p = 


p 2 = 


p 2 c 2 


m 0 v 

v 2 

1 2 

C 2 

m 0 2 v 2 

i -El 

1 c 2 

m 0 2 v 2 c 2 
v 2 
1 7T 


t n 


*> A 


m 0 2 v 2 c 2 


-> A 


ijt 1W mlc 4 Pt 5 ! 



P 2 C 2 + m 2 c 4 = 


m u z v z c 2 + mgc 4 — m a z v z c 2 1115 c 4 


1 - 


c ■=• 


1 vZ 




p 2 c z + m^c 


, m « c 2 

4 mc - 




'NiVkll " 3 fffh [• = me 1 


Jp^c 2 + m|jr 4 = E 

^ hIq — 0 

pc = E 

•siw: p = Eje 


^sr*fR “s?! 'Hr ^is p ^prr *nn a scs? -71 s Pifbui I<i*i 5 i o^iimi «ii<n 

3.4 (Gravitational Force) 

air*Hll <FT C*fBr ( C‘ll5l 'J?51C V I<5 'ST«i| (?ftl ) c<P*i ‘kW • : #SIT p r ‘MC'S 3^1 (TINT'S 
W* («?■ , 3fT5' ^re*RT § c T 5| ! 5T) C'ST-fTCJi^t^ (. < pK*iI < k. c 'I*i ^ITC®! 

I W^fa'SalC'M «** <1# <FT ^*T, W <7 T WIT <?T C^FTRT 

^ <gr.<$ ir5w<f 1 «rsrt ^ ^ w mi ^ m 2 ^rfc^r y 

'SIW'S 3 Tf^r C*T ^7T (»u?k<J> ?pf -^IVlfll F 3FT slwi 

F = I 1 

r m\: MLT~ 2 

G 3.(,l>6 l S ,<1< P 'flW 4)| r ! ^C,CB. : 


6.67 x 1( r 11 Nm l kg 2 




•sRTR 3 FF» fl^ ff|- 

$p& F *ipr ’Mr.ftti'-T tw ir< ? rn pr 

Mi^y FtE® R I 

>i|5 ij£T*l ■?r,<'il <±|®T/T rjtw -3Wl|f.«*i *)»% ?H 
’i|*T c r 3W1 ff 'TR *9? M «*I*F ^HlJlin 

VRr.n Ml 'EvR 'H?T» 'i 4 q*T*T ps?hM 5 ? *r| 5 '.*i 

mMt m ^nr w f u?r 

^F 3 f 7 T 



I 



Mil w 5 ! ■'fsgpNj ■-‘SR itr «rr»!r* H *iiM% c«n?r /ri ^jtt* ’’fpj 

Wi ‘^# 1 * •vir‘ mi piw? *rft% wnM ttw i -jm 6000 l%nn 

•FTiTSfl ->(>RT 3 -f^r iS i w i i $i wrr? rri -sriRvi tfOT W i r^ra W * 

wr 3 fTm W W S|<jr C^H'l«rHP CTO 1 <*% W RTW « 1 f 'Sy t«WjM«*rC* 'BR 1 c 5 £T 
Mw ‘|R FTRT t/F| 77 l 1 55 f R I I ?|%f *ii.T<*Ti»t M! Wf? i«»fjaf»i tnTR 

Tf&J >i| R rRMfRi 4 l?nE| 2 R 1 fv?f HR JR |R*T •'fPl^FT Rm?» '*<i£*£S 0l>'«gji<Nj£'e 

SfHt ^ ' 3 Flifc‘ i 

T^jf ;vi 7 ^ 'Trprm vifri 

F — mo. ns{$af 


<R?Mf w»r 0/ 'S'riT^ HI 7 !#’ ^pt|- >r^ <1 Wi I «Tt*U|*HiV*ni W <F ’Jift *TT 

cTrrRTF n R N?l fj :«j»rr ^ «?fS| rtftt «arlcrtf wo i ®rrs?f 


viM 

G - W =mg 

T^re w M - 5.^6 * i«.r * y/;, TfHfo fnpn>l F = oJT • 1 <T r M 
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RT*RT iM r 5TT7r?i« l * ^MJAIC-R •i«in*yr»f // ii(*t 'i(? 5R ifii|« < TY.ni* _ ••i=i»i . ni Tni ^|T)rJ r 

MWW <S|R J <41 *r 0 |r qR '•!.?(«? 'W SW ,V I 



™ t’tf'iC'ra Wsi -?|fsrfh4 100 irri cn«pT ymirR 
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C^TT 'jHj'Ivi 'iINl'pWqSifcl's ’^’TT Cf‘ '555T 
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8 ~ ft 4 rj- “ fla<i Ct/HT- ~ (14 -/HP 
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y i33 5TIH I«l III'? — J«TT «iTI iRifl 

■jpn^ ag. i ^nrH OT 'ibr^r 

2 6) C3R? 


.'.9; c^TOpt 

ir^J? 4.8 X 10^ km. liC^ 'a -5 ^ 
^Ttttur Efitf^'T 4*5 W 

nMw? 


^*3 : nfrft *ii»iii i>s^ tk?) 

HTJ155 I CntS f5pi 


M 

m ^I5w ^ 

r T^ftt 09^715 Tj-Tf 



3-fc Jf^Tvr'RlCT STOPF LiOIHEi 



^#0 'ai'MJ'.MH ^hTT 4CT3 TTT <1 ^ 

a- — 
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'U tr^r 



sfn 3.7i "iftfc*? f*iz3T m 

Tiiwr «rm nfnEi oftft 

Jis^rr? -*Tlfv» £5)^1 s?( sp/i! .*f»rtCST 

J^dl f~ _ 

li — — - -.w - 
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if E 
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■^•wrif-pr <rvt^fW /? = 6. 37 • iO' rn w g =9,8w/ y' 

„ iix if# x iy 5 # 2 ~x; /.i n y; i u 5 )i 

63T y 10 6 X V^8 r ..37 x 10* x Volf y 60 x 60 X 24 

T = 27 cfayA 

f.w^r -stti «hj friw ^i»r J9.5 few ■anfen <arji (mri&n 2 15 •s(^w 

2~f fen i 

i7?finn nxp '*sw& •jfan'ns? rsr£<i ifiwy wrfew i'<i'x ^rn stwi t*#i c=i? **■•<■; * 
TTiflWti WWW PlEHf >nl «?«'„ s 0J|!«I <frCT5 



w! "TtnnT •I'NliV.n. Txttsi •(«(, * niw W 't«i»ii»il i'=tp|a *i ! «i * v fTiT5r 

3.10: -in c®^ fefes jjt^j t <™r*^ t^wth • 



sf^ 


^2F 


w 

0.387 

0.723 
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<R*tJR 

9.539 19.18 30.06 


C^R R£RR ^4(SV> ^<P<li<l UR R<^i? 

m ^ M ^f?r ^ ^r, sRr^ ?r cr ^h<.^: 

mM 
F = G — — 
r l 

<\(. v \ IRtR <pl<K. c f C^R ®1(.^<I ^<R: 

(2 7TT\ 2 

v z vT - / 4 tt r 

f* j»2 

T ^(.w? n >R(.<P ^<P<il<l ur RRR R^RT I 
F = ma 

mM 4/7 2 r 

G — — = m — — 

r 2 r 2 

•P !(.«?*! (7T (.<p|(.*-ll £)(.«,<! smj j-j<|(.<p i3<p«ll<l ^(.fl 'aiMt'® (TT^RTT^iW 

„ 4?z 2 r 3 


r = r 0 <?lw ^{1%% ^ ?m T = T 0 ws W >£raRl<r ^ *[1%% CT 

7 R?T«TtC 5 t, 

4 ^ r o 3 


' (7T (,<pk r il £k^<i Wft URR* ^RRR UR "stRR ' / rn<i 


2 4;r 2 r 3 4;z 2 r 0 3 / r 3 

7 ~~GM~ ~~GM VrJ 


^3 To 2 _3 


r = r 0 











^ 1*1 <il f® 4 4X41 44T r ^4 44 <iPi«i j ishR ^wUi 44J147 £1 x 54 ^'iW f 44 
'si Hc^ w 444 44x4 C4i 444 (trts "1# i C4X3^ ^t%r 444 fe ’41414 ?R?ittx4 


4 C44 4X4 i 


C444 <[4 4X54 BfJtf 



0.24 


i3‘«l(. < i 44X5W13 (,<i<i <p<)(.s ^Ttf% I 5'Sfi ^(.<1 : 


44 


«ap 





'5Se4(i>l 

C r 1 v 1^ r 1 


0.24 

0.614 

1 

1.881 

11.86 

29.46 

84.00 

164.81 


cafait $n>l<ix-ii3 4t4ar ^Nrtlt 4*X4 RRxy C44 esHH 1%4t4 1 % 4% fiif.ww 

CSR7T (4H 45X4 3 J4X4 Rw 4l j ie v ® 4^4 =iM(.<i C44 o»X4 C4X4^? 

3 . 4.1 ^(frffac^g 

^imr ittc# ^i% *$&g it*r 


GM 



*tft ^1% g 44 4t4 C44 <4^ 5 1^<M(. C 1 R = 0 4fe f^ ^1 

csrtrfS'Q 414 4l, 4losf$ $w *afet C44 4^» 1 

441 frt4 ^ 1 % 4xt4i4 r ^ 44441 ^ <?rc4 444 ^Rt% »f§tosr W 

c4i% ^ cotter C4W c«t^4 r i 'W r C4 4X414 414 ^ilw^l c4tw 4?Rt 
444 i ^44 ^Rjt ^H'Diw ^ 4 ^ fes 4tf4, r c’ftw <44* ^14 

<lRw« 4\*t^ I (^4 3.8) 

*t8tar C4^ C*IW r *j4Sf *rf*f C4tC*Tt «4 171 «tt^4 414S4 4f4 '944 4141444 
4#I4 4l44t ^ 4X44 C4M44 Ri»IW C4sl 44 P® 4# I r 4lt4lX44 C’lt4X44 414X4 

4l4Xt444 44 44?. 4l%C44 4?*f^f4 414X4 41411444 44 I ^4 C4X4t C4|44l <[^4 4t4^ 
4%44 4?J*t4 4t4X4 C4 4l4Xt444 44 fcsfa 44 <7X^1 (444 1444 14X4 4tX^ f^4 C4 444 
«*IC?I4 f4X49 I 4l44l 4ft 1^4 4X4 1%44 4# 4t 414 <7X44 4Xt4tX44 ^ C4 C4tX4l 
R'ljX'S ftx&4 f4X^4 1414 C4 4l4Tt444 44 ^t4^ C4^tl4 4ttf4# 4C4 C441^ ^44 f44 C«tC4 
: St4l 4l4Xf444 44 ^I4v 44 IRR'ICM ^ 4l4Tt444 4^44 4l4 '*J4X! <Pk'3T4 C4ig C4C4 T 

1^5 4141 4^ ^44 414X1444 44 4t4Z4 ®g4l31 V C’tt4^44 C©444 14 4^f4 ^f4X 4fe 
C®fl4 l4f 41414 4f I 














3.8: OBvsta ^•rfn tfir*K«fcn ‘S*Rl -3*1? *£>^1 T'^?n 

*l£r% w M *ph Tfmr^ ( — j R* ^p- p 
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'' = 74 


pn; r TtPirc^ cnt^ir ’M M’ 


( t )« 3 


'-©'•- ( tV ^-© 


M 


y j siit® «$% t ^ 1 si'ii c^f 7 ^ o^s 5 ** r in v rr w bcmi ^■‘h npnt^q ^ 


GmM' Gtn,r\ 3 GmM / r \ ,-r-. 

f =— - ir ^) M ~ y =m «y 


GmAf / r 


g «i.ce ^t% ■’JC& 


■ptiFf I usnl'( > jlv|ll'i '.'b it.il C*F^5 C ? 0* 7 ' t yilC^ 


l ' avn iit*i <)<r»<r*f <t*r F 3i?T Dig ' 'T*li±'3 




rT^Q O' = 0) g' *RT ^ ■"FITI ■Sfsfa •'jfvltra CTO=g (7i CTO71T TO 

<35H^M | 


^fl^i 3.11: #% 

•^5TW <7FW CTOF 

w •'j^rft lto 5 <il 5 w c) 
*iRT TO ipujRT TO®1 RoOl 
filers >3 57T CTOS I 

‘S’Sfl: ->|fa% msvsw C*J»ttT 
C®IW r 

So- = a (j) 

c<t- 4 j C®fCT* r 



3.9: pro* -iiScim g <A<r ttpt i 


mM m mM[R z \ ( R z \ 
f ' ~ m fJouc ~ (* r z ~ & -jpr y"^T J = m U (71) 

- I R2 \ 
flout . — fl y r 2 J 


£ vifiT 3.9 ^.faCo CWTFTT 


3.5 


*t?rr to* mi«iR* toith ua^r Hrcw tror L fk*Rcfap c^f^r toit 

^fTTT • £ ll , P *£(% f^iRcinr i£R5 TOW >i)<PfD f.n'ilc.^ r th1k*il vji»h *INT>I "Sii ;?i =rf^t I to ^k? i 

’rsrfro TR^ra m safe w ‘PRJi e i (To to <? it i farccra <ss?rr ?ror ^snroi ctot 

*5Hr ^RC^k'l f^P5R7 apTRI^T ^l*NI C^f*! :5 FTSfiT sl» '<i| »|1<I«P CW'Mt i x 

”^F?r (TP’gjTOJ w^‘ TO*T fTOlf® l 3.10) 

*lfw 'dsjfww *511^1 f'iCT fk3V,?Hl f*TOF *lf?T, '®l®fl> F TO SRHr*f ■$(*! 
■ST5W f’SR^r TR^fFS TOT TO l -5M TOT m fTOT ^ Utfa ^(k TO SftTOl - a# "aRTO 
R-ahl F = MCI ^[ttr ^T c f TOIT I I C'lte® KVlfL? R^-f! (7PTOT '^¥ <; r 

SOW* *Tf sM TO 7 ! I»rb{i«! 'SM) i£i<pfD j^T 9 |^F$ R<P G^k^ 5 TOW TOk^ ^S. •jfU <1 G=1<1 CTOfTOT 

■ - pT ^c?i ?n'3Tri^ TOf^ on^ to ■*pn' ^rts. cro i c®fsRit i*i ,i t>ii* ■®itto 

frofr? fw^ csIg<p <i« r ifD ^ i -i gs Piy?. g^Ic.^ ^trt ''^pf t^?j? tot ^tt arf^ro <r®r srtot 




i liFPTjf r^jv cw c 5 ^ ^ "w?r 

WW ^IJ?)’4i <t><|| ii/l rj I\C*M(?'-i TIST^r 2T 5 ltil c f d*J*i/1 ■'*'1 5?TfFi <pc<t I ^]I<NK X 4W 


F = -lex 



liRTiR C^PtlD't 3T?I ^ef ^nr ff^rfu I ^'s 

fr2?c #r 'P^lD s 5TT sls^l X 'fl?T *TH (,*lW it> e tfFR PT *f»l5lC'*l F ’■ifofiJ® F <*R (*T+ 

$(.1# V X‘-T-<1 ’1 l^fU'6 «(<!(,» C.*JiW CSRHl ^Ci^i.® I J TT f t oomt^ *T?ir ®15.C C I 

rcirfrra Mfp'ifs tc<i *rci^ F ^ centra x nc^i wifs 

R!7?>. SW® C^R CFsTfiRT *X?IC5 i 

^ L 1*?rcc?ra ^1' ^ oivtmWi^ ^ 

1 <iR>i^ «Tof i ttr^t 'Sflujc*^ C^vST H»'K 

- f "D"OWdO"00 ^ -stt- ^r?r ^ ctot 

^#r i Fir§ f^{t.M<P ^F?5it 3 'll fa® 

K ^ "5rni<Jt C5t^6 RT® ''Tfa'&IV : ®T^ f*}?. C«l^ 

CCflhf ■‘1*511 <K. e 1<l -4*l5lt,“f '•»5>y|5I 5><T*t 3.Ct>l . C*R 

-/TOooroofv ^ -r‘)L , ®i liFIS : 5Wf •< \pc ® s»<F <J*<1® I lil’Tfc 1 * < l°1 l^-fl 

VWWuW j fv/ 

^ ^ — i " - , ‘SIR 5R 7IW ^T^IR eiTO^f ^TT, x C 3 ^ ^TTS*Tt, 

* — fe-x— * " fitsttr. *lft#s pr^it csnrfte sanRi ^FRFt 

(y /j\ v ^ - , i«iiwa <jI'S(,<i <i» ^(.‘i f^R<Q v if?i*i®«'i <Ri{.<i. 

I ~JzZx wrer fafcarzTTr *ii=T? 

-TOMW" -^p — I , ^ 

I r tjtcw c^l r^rrpsrr=Rr i 

i L* K I F7i\C!i3 4T3Fr 'b^1|L?<q (.4*^ TU C^TTTF 

■SiPRT sfRIl'rd -R^sT C°n^ C 5 # ■ 7 fR?R 
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^ i C^fC^r ^TTU*r i 5JR 'WT "R ^rRs 7 © ®l 5.<.<n 

*? i R^4T 5 T '\\W T°i^H <P?p3 *<l|4'i> | 


•3^T5^1 3.12? 3.10 sf*fa5 r?\ VJM*. is^rtf 

« ^Jr i r.^n^ii f^f ww ^i Ldi^y ^ x ct^ 

f^T? ^T i&W 

r^irT ^nhic-^ F — — A: y ^iPl P^iCT'i i *i)^ ^tc^io 

t =7*tt 'vfzft ( j?$ c \ &rr cm -iiva^ qq&i \ r<rw^ ^iwf ^rnsr 

v i£f?| 5JTT] <is^r 4 vs VII4(<— VflWT ^1 r^5 



• vHfcr *TT RTRT ‘STrRFTFI i ^Fl c* c ll^ i ^l''r 

lif* C^Ft f*Ff 'WWZ *fl*HSf I WT W t^^OKT ••ail^Kt ^nTT i & C^fWIT^i W«f 
X = 0 ^PTOrt W F = 0 *PR J&) - (I wrtk C^l <3(W "?% *nj?T *TI 1%¥ ^ -7l £*!!£!* 
■4RT HTW fog '3TT1R #77^ ^OTSrt ^SliT tffOT WT7RT ^R|M fRt s£JR 

5 <• fa i> *R r^'-S VJ | <r<- f^i | *F*R *T<Ccibf I <Vt^< ITOfaST v^lfV.^ 

•flT ^i'Ql^f ^f)TlCv ^ITSTHRItf f-FST v^TvT I ^ tea lift <FTf 3JTCI “5 v=j TFtCv ^ c i t^FT 

3WH ) 5Tv 5 3?) 1 vi|*3* ^ffe <&*J(, si* SiS* • 5FR *5FRR i FTO|Y l*Tl?£ 

TTsf^MRi '5^R r<T*l <^TTs <PifC,5 *J[R TO^i ! 


f^jiR f^nr^vs Tr^ifra 5rRj -T5nTs c^R fex 
'£'tfSfM- 6(*f fWfcJ* ^T 7<*W$ W,W*. <l-i f,&r$ 

*3^1 Grfa $C«1 'SjMlt! ^-MWI, 

T^<1 '■kfctff l ^WRr 

<fiu<iRr *ir£\? 3 I ^faf's ^ti<p.vi r^rTFrr 


^T^T 3,13: urawtrr lw ^rfir ^q^s&r 

tjRt 3W«! (^i 3 12) ttwt #r 


1*5^: f?FP HaOTcr Tff.TT i^lWlH <3*^ 

57^1, v 33*f^r '73TVR r/fR *pT- ^|7^ 

<Ti>i;^ *IT<t-t;^ C^1S5 TPwR' vl{*» # ^T?i »7RT 

^r,$ swi v frc*r ^>1 c& i&fi 

*J»TC *77 TO 1 firW? ^ffWa»i 2 T??.. ^5FRT?F 

'i|4>5 : W V 1T^ 1 'SHT *TH?T 'Sfifc fw^T- il^JW 
••’.y^firr/'T. C^TC 5 '^|l 3 i^ Vli^o i 

',6T«f^t f^l^T^RT r?Rni wfr fe=T 

/* = -/<x dKR F = -hr c^ff^r lc — {j f F 


^5DTO^ 


i : W > « r 5 
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i L • ^ 
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[' *- TW 


RTOTOT^ 

l — 4 

-x - 

F = 0 
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3.S ^fnn ^21 (Newton's Third Law) 


t*pii>i ^ 2p7n , i »y ^t?t *9t ^ C7ri& ■sri^c * si^rsr c 9 ii>^ i ^ 

srcTrnr w ^ CTtr ^trsrar H'Slit»^ SrflTi ^ t^nss i tt»r ^ ’w 
9^ ^ sp^mr tt«r ?rs Tjt«r ^ »f?r^ safsfeii ^i. c 7 # n 3pr?n w *inr^ 

jri iJb ;.ri >) J'?|i| Tpv CStvP I 'J«3U’ ^j<?«n-i - 


'^ 7 TT *XRRT?" <R?? ^T QRTFf 3 ^R (Tff 

em s*r m^fnrfw stoRf w i 


^HlMp!& 3 |f..<<j -iSri 4 KIW OT 5 tW R 3 kh<i p ? 1 ’i 'jar C^FtT W, "fctcsj+fii f^KlN (action) 
^p 5 f ^FTR ^<R. f 7 l <P ttt 3 ' 2 iF^kMlf (reaction) RIRp'F ^IFHI CRsiRi f^lPiR i 
^ItH^I « ‘Stncw 

^?r “faRjf of^TaRTf ^wjz^t 

Haifa 9 t 2 ^TTCf ! 3 H t>l?/*^ ^TE" ^fT MFU 
^5jt ^Mf^R c*PR em 2T-(? sir w 
srf^T faRTt<r ( C^lMl ^ 1 ? <T^T) v£T^f& 
ml)^ s 2 fT 3 TaRTt ( ^llc^fS < 1 ^ 1 ) 91 (c«f ^Iw^l 
ftR^-stfifaRn ^<u .4 ^Ibi^in? '“Hr 

■^CTT ^TBTRt C<FT! c£)^ 5 RT "pffTT ~*{£ 

f%??r cftit *r 3 PFt 9 c<r rsi <*ios w 
A ^B *rft^ A w B 
<TrcR 1 § 15 R RcT 2 fC*rR <RFT ^R B ^T ^fCTTRf 
•fri /I 4 <r 'Q‘ c t?n Fh<j )9 <j^f i'o^ f^a 
*i 3 C. v s <pl’oT 7 P 3 1 R! t? < 1 £C X 3 'TTT I 7 TR 
<rg (.’3 ^f 5 ^RiW* <RTt 3 C v 9 l 
■^T^IT vi|R£ ” 3 R>RF ^!GM>|R; r? w% r 5 ‘ I 

ajVTR/T <fciR<j>tflj<J <*M C ;r 9 I 



#T 3 . 12 : fes cnTrl iii^srTT 

tiro? ^f<^T i 


<K«l < t a lif ^fltfSFT FrW FFRTjT ' ? lFl^|<| | *Rft RR* C 9 ft 7 F ^rRRF 771 ^<F§T 

R3T C¥CF RRlfw ( 3.13) i <&?lPl * i> ff9l^l<j ^TRYpF*R ^^<1 \ vn »5i RN «?l<i F?c<r- 

aRR>t F RR£R: 


F 



•^Rt (RiT^fk t£if; ^r ? r^ mfj fecRRT 7 Ttir i 

frS©RR ^ar C^RR W 5 R 7 ^snjR ;71 ^ 1 T ^3 F^rK W ^JN?I&!C 4 RC 5 R 
*pf^ 7 R 7 ^ c t 1 C 7 ?^ < 1 ^ 1 ^ F Ftrt ^rwt ^TRt^RI. 

$]<\ «fR c f ^Dt<l "TORR ^ (1 (» 7 TR ^r,b$ ^<1^1 *Hf, i> ^fl^T : 

F = Mu 





^ifm «<r M = 5.98 x 10 24 kg ^?r oi^i ^sitwr 1 kg «isi?r ^<f^r -$m 
c 5 !^ c®i® ftr? ww ■’iR^ <c«j 

* 


a = 1.6 x 10 M m/s 2 

ujfc? <iR? '*£-ai (7T C J PS’ '^fCT MHI ifPlT y ll*lRI «TT ! 
•# TO *TC<Rr ^f?f (TFf^T ^SfRlMTsT *TRF (?fj<r 
T 5 ,i f*T "SI^T C?fT*Jt ' 5> T5l?r ^fiRT ^Tl 
ffr Ki#r to f*r?5t<T fro 5 c&TTT frolW-M 
(*r® c^K 1 jl*! ^kil f*ic’»?<i fwr> 

C&i/rf^i, r.->i'G>l f*i rj\ ^?Rrj"s ■'TRl | ) 


®®Ui 7J2T (TTRft^’ (yil'^l 

thUi '3ii*i<ii <?l»lw f.^t’l c<rWf i 5il»-iql 
TRlt: ififrs e3^r f% ’Wsff^K 
cti^t ^ crot ^Frtt ^ i feg csm r cttc? 

WtffWR f*r-17~5 3<F TO¥ C5M5W =0 TfW 
i 4'^r 8p^ ^rf *trt i ijfar <,*ir,3® % ' 3 i<r5t 
^Y5 (.TORT 4?# 

^5?, *IHT ^ C®t5|t<r %®f?T mf efiRlK ^5<TT '5^ I 



#? 3.13: r 5zw -^rfr cwf aii-^i^ =ror 

^sFiriS t-taiM -3ir=r*^r *pw i 


^rmt wtfr (^ ^i 

sfftUM' ^?T *Tf I ®il*isil f*i(.«t<il« I CWT •K-a 0>i£l ^iw? 


KS’i>.*i<i ^ ^t wW 9 [twt ’srmT frofr wfn 

*tt i TO ^ro to?h ’ft fe wif&cs w (TO w edRiRf to- 
fa$yw4 3#?r ^rfft iiivu^^ •»rft^' ^nrt^ ^ m «f^r to twft 3.14) i ^ 
3 rr «m f^t#» '^ E #i' ®i!'*iIc i t<i ^?t. 3*i*i<sii -^'. 


afwgw ^ mr *im, *n? sit1&??5- 

(Tft^t f^FE ^<<l^|f.<l •il 5 '!^ 3V)fl ^I?T (.•il’*tl *TT- 5l«l 
-M*H *i|ij<j Q JBS RT *nr sftrJT'f ^ItTf *Tt, *rfcj 
*ITO- ''5[S, foSw/id 3SV;I ^jvflc| ’It^T fo*F 

’sir «ir anr *mr ttt i srrmrsf&r ■smart ’sktpf -HI 

CFfW <Tt?f ^ifpf '5f 7 T8^ ■JPJ'T liRSTJT 

"Tpipr *n1n fpem <r3*r fast ^ jiT>c s cw 
^ t* c^HM ■* •fst. '5|^ fan? 1 

sfcnw <wc?5 ^lt*pr ^t. >jm <tt epu stfo'fofii 

iV'.-’i 1 .' 1 3iUik v i < t 3*1? c.*plc*it *T7fs ,? t|<r ' i Tf yi«) "5T5 
^(»i j ' 5-'9 v ff?^ *? ( f'HI-'l Ai', e l (.1)21 •1‘C^ It’ii. J 1 
*tT?T) | 7FT lEHTItM' 7 F?i7T left's i!R? *T*T ^T971T 
m, 7 if’T sfcnfr »rt ^itf? $i$(.*i trt stforaRtf 
+tfr C^R 7 * *Fi&? "Whl (.M'l ? 

)'T$^Tsi<f *$\§|<i ^ faiTF c r »op^ 

l 5J‘TO( WGW i C^fSr ^rm *lftf yiftici vsi^&t <rti*f ^ CR&T 

^rm 9 rrc?r ^r. ^ fruits 

(sftun <W-r? *JT “ST&fa C3JTT? <k® 14 ,r lf<f^lM *pT I^SRl R*T©T7TT 

^(Ui-pilb i fa^jbi ^nprrr mitt '* 11^1 £inf? c^t "^R^t *iifS»,^ sr s^tfr 
7 ri»? sjuRr Piv^ur/iri $ '^i>ii?ft- 
Tn^T-S 3R ^M#tC4‘ 7 RR am 

«n?f ^tTRfr v£j«^ ^cbf ^ 

*TCt C^TO! fa? CST^RT 
^^fys ^jN rfBl *rf~ •HT^M 

3-5^1 ^jsr <tot <r^ ^^rthr q 40 ^ ^ 

T lR(7r I ^ 

^nt?T 3 4? t T r sfiRt^l 4<U'i I»r36(/^T 

2*’^!^ ^ dW6t «i*w 

Tf&^F ts?t c*r ^rr r 3n*Rt 
^1 PR 0)^? '4fflT<| TTR^ttc 71 ' vfiq^t t*cf? 

^ ( W B. 15 ) l » "SffTT 

^7? ^R^tff 3*^ f^tftT ^ t2p71t^ 




3.14: ok-'sh ^R*i ?(i»lt3 ^nsm >ir 
r^CvJ ^llhJl?^ ^"fWT vjTCf'T ^llb ^ 
•n-i^fi-r.<r* v tRjT *ttw cw i 



1, 5 tjfri TTjflTT 5 <r-T iffiTP ^<hr.<r- <f>R>l<'tfG <f>iysi 

OtW I ffos <£RS^5T^ TAf?PR ’3RT Wf'3 5r(fb7.^ <P7 enSTP'f TRTi/T, ^#3 fa*f?f5 fei ^ 

i ‘pivw's ej(.'s><j>tyi wrst ■'jc^t ftpiffns <t'-iT>i<*>t1i> ■^>of fer "sppjbt 

v ri*=r*c< i 

^r*[fw i7®fsr?rr «f?f *mr, ^rsnrt W >nf^c.s »*pp$t “srfR fe^rr 

4^GT OTlK^r <rfcr 'jT*I»T C5T 'SftSTOT STRICT i^n^rr f*2fc wf- # ^?J? 9*$ ^Tt 

«itwtq f*gt c*r *wr ^ atc?riw7T ft-f-s. ftfcH-s. (deform) 

W c>i3 <j>|'Sip<t> r.-sp^| ! <Mf 4 ST^ <pfi*i *r® r^fs(,?i<) iif.-sl^ *fl%T »3 <p5t <m >f?R*iT5 ^5 ?t i 


•SpT^l 3 . 14 : (a) «PIT 7 PF ifr ^=ff WTfPr ^T spracn ^TT^T*r ^ I 03 RF 1 aspr 
SOkjj 'fl’i? t-sNIn ■'iN(,*( 'H<puI 1 OOktf "‘'TT^RT i -jh )£<& -*<(5*1 f>fa *IT'®j<iuI(,'* 50 N 
tot w fo*r 'Jpp 3 T®fT 'srRfnr t^c?r 7 nc^ i 10 s *15? •'’TPratrpT c^pt 

(#t 3 . 16 ) 


$'®d: "jfa T’P? ■ > trsi‘uilc-P 
50 N fcr *mpt cwr 
■wraths Pi 3 u 5 *(*i 'sSpi 
tj a T^piti c-5iyii4> 50N <pt 

PRTT MlfPT CPFT I *fPIWRT 'J'H 
^ ’SpT FR 5 


F 50 

a ~m = Too m / s 

= 0.5 m 

A 2 


wr- c^f^r cspirs 
• il w faw- 



#r 3.16: Wi vii^fr ^pr^f *fl?fr ott t 

*im *im FmT I 


F 50 

a = — = — m/s 1 = 1 m/s 1 
m 50 ' ' 

^fsr ^tPnr *jirj <uc^r' ^Pi^ibU^ '*11^1 iro? -iprt (.^n^ ^*n *n^rr*i 

’JR c 7 ^ ■ ? tpf 3 R *rt! -r-l<iH <J TPr?T 'ttrt c-^ 1 ’ 4 ^ wr- -r-14^ 

1 05 ^ItVRTPtPI 5 < 1 W C^Ttlt ' 7 W^ R! 


(b) TR 2s *IPfB 5 tW ^ 5 T ^fr 5^? 


r 2s ^ ^fPRFRT C^r 



i, = ,f f irr = 0 + 0.5 *2 •»•/$ = .^i/v 

'ilW^rr H^PtR'I I iu./ s M>K/ir i l '1ITO4 i 


2a '-y V*W l?Pf TO 

,t I lit = IH L • Z rf.As = 2 im/S 
•ipr 3wy > TVT'-Wf ttt^i i 

3.6 ^=7 (Fractional Force) F 1 : 


TITO! *|?I TlT?' 515 TTO Pis?*n 5TT*fnwi TO •i|«l v ' 
r=3?i^f?r to t*tot totoitoi TO'T'f 

\i| <pffr TO 'S lc»linT|l TO<r, £?7TiT ;£*n »pK to | 

>pri ?ri4 <.<p tc*t i 

OOT 49? CT5 TO? 1*4 HM ©fl? 9*1 
"59*1 5ffrw | Jffrf *114 

1. 1 ‘ ST9T5 CV»TW (?TMTCTT 5HI7S CS’TFTvl «sfel 

4m £WL4 w F to ijpr»t aptf to 
4CTO ^TO^IT CtfR'T’KI 4(7^1 415M i^pwriy 4TORI 

4TO?! '49*^1 Wl TO t ^<‘.a , ,5 't|*T (.Tiff? fTPI OPfTO TOI ft*£4 "W ^141 TOI 

TOfa* <rlTiC4 M7JT | 

•■t|*I«l 'Jjfii ^|f*t Tit*? 4C<| ?|k'.ri ISjdl 

t v l£4 41*1 fvi£4 'J| 4 1 ""’ I VlTi’-T ^P4 Csfi? tf'J 4ICBrd? 
4TO i*W« =S<174'S 9TR TOT ftTOP 44 -aWT 
^Kr "?f5^T tSOTT <Mt TO TI3 ’«J^J*'t ’l" 1 ^(4*5 
Wft S.V1TI5 <T- Ifjf.**l TOffe TO TO? 

feg fJTOI Tf£rT 4J^1g«Mi f?4 Pt viol's l«?TO ^pfi 
-TO W5r *Wl l i~ 4' | iH TOT 44 - l*i?.V? ?iuil rf V<tl 
TO4i iror* ^rns? as^i i*wi? 

TOra #r Tifimro 4feir ftt -isph sjtot 

IP#"! TO 'TR7?H >fUp> vfpiVS 'S^i k£|4J ^'l 

TO ^ 4 TO 1 <1=1 ^TOW «W 

4TO TO J&¥\T<\ 2ah5 54 <rvTOT?TO * 
-TPITOt* TITOI £H*JT4IS? T4T4 sTO I4f i.45 
4%S TP°1T5 34?, rJilTOW* i^41 -.5 



^4 3. IB; TFT tJD4 -1P1TO .'141^1 

’■'tCXi-f TliTTTI $4 1 



3.17^ -imp oTTPr^rn 44 irro 

4?n?T \MC*>4 1(141 r^t4 'il 4-fir -i#j 

' 5 I15?1 


TjCST ^TOC*tR Wlf Wf ^CE^) 5[W ^TT $F8 ^3)*±K R^ fw CRRPT CRRt RtCR 

(^R 3.18) RR '©RC'TCR^ *3 -U^Ic*I<H .^1 *3R\ ^ ^RC^IcRRFSt ^^'Q'CRlR ^s*IWTt <£& 

'~R*f r>cr Rt ^ffst'S'CRt ‘Rcr ' 3 tTc®T 'rI'Scr Rtrr grSN <p|’su. c f^ R% RtRtRt® rr >3Rs 

wtRRt Ri% IrrH^s fw cTO wf « wn rcrc?; i Rft ijuet wicrRcr RsrtcRf fh crrT Rtr 
'©IRCR ^RC^kRRC^I T 5f°'*f 'Riwl CRf*t 'R r FC<P ^R*f <PR C<l . ’ft'Sf Wtrfi^R 'rIwI R«lR 

%5? ]>C<F RfCR 4R?, Wf RR RtCRf C^E RttR I 

RRpfR W RtR ^[ft RR I I?#r RCRR >r*l«li; RWf I CW Rt%r ft fa 1 * I M ftlRjHCR 
'Q^tRffl <RTlR RRCR <?fWT RRCtR W WRR RR RtR (ftt Wt ftfRaR RSRlR WRT Rt%R 
tfeTO %©R RtTO RR I ^ CRRtCR Wf <Hl WM ^SrRT RtRt RRCRR RTR^t CRRt RR I 

fR¥ c&m\ w^^it rrrt ^rtRRt rr *iiicR*> wf rr Ft 1 1 c^rT 

R^fCRt Rt RRFRt RSfRlR RtCRt CRfiRt Rt% Rt cw CTOr I WR Rt%R FRf RTO9 

Wf R*R RtR R>fRt CTO Rt% Rt ^ ^llRC'* RlCR Rt, FtRt ft?#ICR RtR I Wf Rt%CR 
^CH<I» R^t R»R Rt% Rt §R^ Wf WRt'S RR I CR WRI R1%R FfRtR CRR Rf3tR RtCR Wf RR 
RCRR CRf*t RR RR WRT RCRR CF^t RRf RR, Rt%R "StRtCR RFRR RRCRR #tW <Pl^t RR I RtRt 
Rt% FtRtR RRt RR RRR R*R RtCR WtR TltRtCRR Wt R^R RCR RtPR W Rt RRRR WR 
CRR^ RRR Wre R1% Rt CWt fRR£R ^FtFR RttR! ^ R^tRtR WTtWR ^t«R WftR 
W7T¥ RRTRR ^ «ttW CRR PlWT Rt Rlt I 

^TCRRJ' RRWR WT RR RfRf^, RRNfetfTT R^R CRR ^ Rf%C« RRR 4R?, R% 
RRR R^ ^fRRR RtRR W I ^t R¥ ^IC*iW RtFRW f^R RM WR3tR CR RRR RR «ltCR 
CR5t TO RRR (static friction) I ^c6t R¥ ‘iTCR RCRTR RtCTO RRRtR RCR RtRtRR© 
rrrr=t ^Rf| r^cr R tR ^R\ CR^tCR rcr R%rrR (Dynamic Friction) 

^RT5RR 3.15: RRR^lR ^<pfD R^Ts^ rIr CRtCFt «R Ttl RtCR 7 ®t5J?T ^stR W CRR Rt 
C^JT' ; 5R^RR F RR RCtnRRRtfRR’RtR a ^RRCR 

F 

a — — 
m 

m rIr C?fR RR ^stRR ^R c r RCR RR, Ttl RfR RR RR ^R RCR C#f I «<# CR RRRCR RtC^ 
CRRICR RfR RRR RtW 'sIrc'I CRRt RlCR RR RCRtR 'RRCR^ ^RR rcc*^ Rt, 4<pi?l RItf2 RR f 
RCRlR Wt RCR R^ite, RSCR RBC^s ® <F TO I / RP^ Wf#s RR I RR^ft CRt?lt« 

RfR RRR RtW ’RtRpT ''RlRtOTR fRWs RCR 


F — f = ma 


RRR^tfRR RR f RSR Q^SfCRR «RR 1 r®R RRR I R5R W (= mg') RR CRf*f RjCR RRR 
iSffjTRRR f CRpfRCR I 

^[Rk f = fjw i£|RtCR /l RP^ RRR RRR 



10 kg wl 5 N 7 rf <p<il <j T*r§ r ^k^l •rt ^ ^kc^i ju ? 



78 


1. t>elQ6 CEpl MPIIfl (.OWl < f 1 SC B 1 'jf*l (.SH PFIPi* *T|fei\!s Caros’ 

■*1X5? 

2. #? 3.19 4 CPf^mpTT Tfspr sjtB<Pf t?Pt A to to 

t*pr tor B fe&r<r I (PP?r? 

3. tor <rg^ 'S’spt tor ^r tor 1 ®ft c«R?p c&os tor 

•SlS 'JS'*T toft 5^/f- 7 F 5 itlT’ 1% ^ hS ! ? 

4. 44# mto?r c«w "sspi snMrjr 4tg?r pfe* wr? i 
P1*P#<l <pjI<i«i fed5 C’PT - C'OpiM '9®PT -^'3 OP^IIM ? 

5. ’imto Wtl)* 4P#T ^r 44# *lpm!4 P% to (to to 

Hosts #£4 4TPI14 CP8T <r-st t 'l # 5CP? 

mf=t1^WUT: 



3.19: ^Tat 

TCTT ti|4f5 


1. to 3.20 4 c^fp^r l kg W4 44# c^r-TTsnr wto® «rr £H4 cpptfp itoio i w-^rsm 
FWfoflfiJ i 

2. to wsm «im 5 kg «sbt 44# ^??r «*ra ION 4p 2 s 4W 4rare 5s 
5s20A/ 44 #p?t 3 s 4F3? <pw» i 43 # WT «iW-i -^m^? 


3. to ^srnr Pl<pi 10 kg «oss 44# s<ss 

«*fir ION 10s 

20 N ^T totto f#4 5 s 4m 
4 Cso5. i S'SR’ 44#^ tpff mtom 
4t?rm? 

4. 44# C#4T (#£4 ^fsr 10 m/s 

’ppf to^i carom ^ 50kg , tom 
«4 100 kg <i.w toft# C4PT #C4 44 
<mW4 im? 

5. c^mus 44 # 4ito T<vm wr 



to 3.20: (TTff i ^ito c^ryt^ar 


Wf f_i «£Fsr •ipr 0.01. 4Tto W 10 A:# 

c>rSrc<p -iivbit® 44 ^ «tof 4?rc4 4ito to? 100 kg urn# ppm 

?rpn" <p(.«i <pt gfwPf ^c?r ; rnsppf ^ss? cw^r ^r*r c r '?^ ! t ^t sc-si? 




Ttw, >8 

(Work Power and Energy) 



Issac Newton (1642-1727) 


■fern ^ #r®f^r 

>£R\ , ®tc^ wiro TT^iir fwr^t fw ’w wr 
i fef*r ^rfwr ^ ■sr^tW c*if& 

f®»T"F5 *f^5fg p TJH ^rspryig ^IHJT OT?T I Wig 

WlOTW’ W®T %T ^ WT*fH *rf*F®fgW 

"tWrflfr #rc?5<i etc?JW%r fgg?r 

wb|<h <Fcg«r i ojofcjfW *l(,<i*MIC'®’<3 H fi.o e l*i | £R\ 
€t5f*r c6f?RW 5 t fts# ^wffeVlH i fef*r <£F?t wt 

^ I«rf|(,i| f^<i [sy^lH I 


4.1 (Work) 

tp^#Fr #i<iw <fiw *l^r5t wrww <i# feg ^w^f^ssiprar «mnr <mt 

y^r xs\^] 'sri^ i c^fprr «*fir F €ft?rm ^<rr ^rr ^ 

F <nn<r ftp? s *j?n? <fpt ^ ^t ftw <rtt ^tw *rf^srM W 



<t>UM4 c^nprT fw <nt ^ c^rra ?rrf*f ^ eqw Joule J mfe, IN 

^ptn pmprr f%fp? ^rfff <ipi<t fcpp 1 m ^sifeiRr ^npn ~m tst^pr ^rr ^pr < r®# 


1/ 

e^rsRrr Ru*ifD ^rp»T w <fptw; $jpsj<RT?r <m wf?r mm ^ift 

m TpC$> <fiw mm i "srrsnpt^ #?pt mm ?nw f%?^r mm i 



«wnr f *m ^ mm “<m" <ftw <fpt- (Tit ^rp»r ^pmr ?# 


pFfprr » <fpT i 




i£rcT?T TOm ^Ttwt % SwrwH C^tf 

| C^tCR >5 < P«T'l i£R 5 ft’ 771 C*F F 

fan 6 C^sflTf Cb'C'-l Net® (#T 4.1) I 

a<libC<p S 4^'S t5t«l C*ltl <P'9^ < J <M'5 t W 

ws? 

•sTFjgirl F *i*r fww irpRtffr 

^RCS;, Wl? RTCtf 6 cm, 

W.«R ^T^ST TTO ■”*& T?csr ^IFR FTC4 5 

r.4£$ ^<1^/ o(I"'.rn£t’ii <KiiC^ (,^ii 4'^'S'?^'' 

<U<l$lsl <*>*K'S ^?r | s F <K*I*1 TRTF *T?T. 

<teti cw ^ir? s <4?r ^?*r F 

f^(,4 1 s c j i (*•* O'ss^i ^rnr sin F 

<it fr i?i m-<p*i (R?t ^c 1 ® ’ftfr <?t6t sees 

s cos 9 

’wcefc W = Fs cos 9 

-‘WtW? iTT eKSW <PWr.'? C 7 ^ Fs COS 0 ‘ w ff?T5rr c t I ‘^)' s: rtC s T ailW^Bl 

frit <r-oc'» stt i •■s'spt ’^tics, c=T&rG ^t. st?r ■4f? s rf c r mg '=p’if& 

f*ir.i>*i Fu < P <H>3r <p*k.^ i i£j^ <1=1 fB <p|«t <p<i08’? 

mg ^ s wfB -’Rr^esra RflR 90 °<tfH ^ 4‘it«r? s 

^i?*f mg <«Rr fas* <7^ i (cos 90 ° = 0 ) *ltw$ mg ta ^at strait *pm 
i4&r ^nn ?rMt ^tt. ^r ^rsim ^ ^ifsT. wfe erc*rW wf wt ^ ^ 

90° wr ^ *0n ^«lfc <?# ^t c^t ^iw ^rcsr >*n 

(TT*I i£RSljf <IW S^Rl ’TfIPf (7T*f <p(.WSl <F5T SfC^f <P5Tt (TICS’ 9 ftW ^<15 SfCSPSTjf 
<1*14 ^FTFtT ^n t 'll u rl '£l<?1 Fa;) Far) <f , 1'si <Pf1<l'-±> ^llcd 1 



•SwsiW 4.1: f^riw^ 7FTCT *pp$ <rs<I '3 < T?T F ^ srraM ^I 5 ?^ •*ri IT# .4 r?!^ 

B CsPPTICf |#I4.2) I C^fHr 5CslC^ <T s T 5 t1*T ^TK m i 

5^fl; I a) C5 <W3f stiles <PtiI c T F ‘IWil Fru^ ^l?! 6 ! 1(b) C5" <1*1 '3«R 'KM Fr / 1?l-9^Tr 

'(■'It*? W'.'-lu3fe <r-| J( stiiC^ 'SPfl^ aiCTln 'I* II I «T®T ^Ist ‘T'tuFi. SJUilH <T»51l •G' P TTT >Pl l si 

stilus I c) C& U < N'/il ’ I Pt^ $siFi <pl^|'-t <I«T 'STt*T ^RPt '1<l" y 1til5i <5Tff *17 ( d ) F 'W ^5f 

■‘T'i.iu.S *?l<i l t -I1IU"P1 fwu*P ifl? <1(0111 IN?*! iKiir.s I 




^ 4.2: '5?r, r 5t?r^' i? nr F ^rft d 


®vff^ c r 4.2: WTM*r ^f?r w m *tpj%7F fer ^srci, w^tw ^ui^? 

6'^: i^'NTil *TT ^t<H FR7RT ^TM i I^V'T 'IlC-tf 90° C^H ‘Kd ^TtW I 

4.3: ”51^ 5C'sI c 'm<pI^) *w ^rfr ^*rc<r <717^ ( &ft 4.3*) 
orwt <^?rr ^rt, ^fPrd^T c^r? 

^5^: 3F r fw *ttc^ 

- l?lu^ 7 7 tf <p*i« ^?r, ' ! ®T^t ^i 7 ^ 

1 *to *rtc s r T 3jf3T?i 5*1 c* '5 *f- "31$ sftTsr^to c 7 ^ 

•3|?f ‘fij 5^1 (. 5 f*f£?T '^TW <P<R3 "53T I 

4.4: C5T5TRT ^ 50 kg TR 10 ^mt 
FifesURr t> jp rtt v&w^, sfa 4 3 <ftst ( yp? 

S bb i I 3 7 n> ) 

$3?T: CTfSTf? ^ 50 kg 3W 50 X 9.8 = 

490 /V ^ S^SFT ti]<^&J ;‘7 t67 Pti,<|» <FT^r 

M I *lfc «*n3T ^3C3r FI'S OTf 

^<pu! <F[ S^R<T<r PrC<t j 2ft, !iH 
MCW.<t> 'gvit.'d ^7\ I 

+\CM$ iwc^ (sI^iH EtttlbT 4«J! ^ 490 N . 

W^XFl^ ^T5 : 10 X 3m = 30777 

X 30771 = 147007 = 14.7 kj 

4.5: <^¥St 10 kg s<iO T^fr<r ^RjC^ 45 u 

OTltS^ FlcjCF c<^| (j5c«i 1 0 in 'g^M ( 4.4 ) I (7 I s ^sjjMjj <FtW 



'S'S* 1 0 ky -5W?r F = my = J 0 ky X 9.iJm/r = 980 N »o> vqndjp 
1 1 I n? W 5=3 '5T?pn WiSfil %ts 980/V w 3T3i*t 5*?^ sen i spft =P?Tmii 

'■‘M'fii^r «3*?s»t 9 8 0 N < sipn , i T'«i>ic«T> wrs y«io i 

^ ^Tfpl *4*15% r<«i» *$9 


W =F «ti= 980A r x lorn = 9800/ 



tin 4. 4: <lreP5Tipr 'ijm 4 5 “ (.•T4f,*i 'r><l r,-i> vsMi.Jf f L ; 1/1 i^lfTI «rj,n 

ns 

'PPHJHI iTfsjT? fW ‘ 3 Tf?l «?li;«f¥ (,?/>! ^s’H.r <FW 3 «T •®t'i 2 TT < ' tSW > W 9 <i 9 .V- i 


F = ju^5ln45' = 980A f x sin45 /V 
•tt^t i ; iw '- u i t tnar. 

in 

J =<— 77— m 

sin45 • 

'?|(."5TS , ffn*ll t l 


W - F xs x sin45 - 980 N 


X 


10 

s|n 45 


X sin 45 ^ - 9800 / 


'3ivffe, ■1)^5®' «ii<W ^P=f Wl i 


WNB1 i'i*wi® Wf ul^Fl 45 c nt sis cn t«p|i/:i W 5 ^ 1 sjFi*? *59 555TI 

'3l*lie. «T>tG"'r*l *lf4W ? (7>l 'S»(W (TflaTI iPTtTlil 'SWff rsp^lj SlW 

irstfiT «am ~% f % «*f?r i 




Wit W*t?r ^rs^rtr^r wr w W wtfk i wf wr #t ■‘tlwrT'r wtw w? wrt 
^w&r ^?r ^r m (7rSt?r '3‘ 5 T?r F wr iWM - d GW ^ft, <plG«rt F wt 3M 
WWf 


W = Fd 


i£)t WftTT Wf WT f Wf WW tf7&T fw '®lt sm 
^ fwtft« i wtt ^rwt wr 1w "W wtw 3m 



W = ( -f)d = -fd 


w w<t ‘^mn w^ifD'o i wm wrt <rr*rf^ <4^ wr wrrw <rr ■ ! #f1^o *ifwrw w 

<MG« ‘ 5 tm, ^Mlif fw 5 tfi^© ‘ p tfwiT E t <f 5 l'St'9 <MG'» *llGfl? ‘ 5 li«?fD'» iffW. tWTtfir» 

*rfwrr c r wtvg? w?! ^t? 

<4t U**w>\ c<rtw ^w^r wtt «rrw^<r i 


4.2 *tf%» (Energy) 


«f|vik>1<f frr#MT $)<1G«t3 ^ftsrat «(W«I*'»IW <j<I^N wft fw¥ WTtsffetmf WIG'S 

<ip#r f^ft i wtwt wm wr stcuw w w ^ sw^t wRr 

^TtG^r G<PlG*fl ‘ 5 tHWT (Tit, fW¥ 'Wt5T <fl<p.ils*t 1%j[ f*TWT CWl¥ I 

WT <I cr IC v ® G<fMkl C^fSt Wt^rat WftTfa ^WftTT ’tG'^ ^G^lfe., >£lt ^WlGTT '*l1w <F1G'® G<ll<flkl 

~W I 


■»(% WW "ft 


WTr^rm, WfWstr 


<HNI'W *[^3% '*tf^' W®IT <1 G^l «I|R> I ^lG<ff i||G<ff 1 

*t%?f 'Q ^T «rrf% I '*llG c llG<l 5 I3G>IG<1 G 3 i'»lG < 1 Wtl ^ 3^3 Wf?rT ^l-'JVfH WW ^tff^ 


ww sm. w wrmr ■*i1w i t<r#pf wwt^m ct w tt C3f*r wit fo¥ 
' ? fiTfsfR'S3|G^ ’‘SPTs’Wfa CT ■*f%^ ^59ft 'Wit ^55^ <?t 5T ’tiw "*f% ! <PlG'ST? «ll»llG^i1 ^'Tf W 5 
^ff'SG-s Of# wiw i fw^ ■“!% ^sft^, iw wsft^ wt^ m tw <ifw 

^rmt ^ ^fij wntw wfw ' ) #%r #t? 

^ wtw wwn ^ ■ f rr wn - cwim cwim wr sfm^t 

wrtw wtw wt 3tr wr (Tit w# ^rtwr ^ ^ wg^ i <^fD*j ^rrw 

G^l'C'J ■*tf^ 5 ‘3?T WT ^Gill’t <PilN WJTT (TT WT 2|Gill 5 t <PilG^ "^IW 1$<P v ® v ®^^ '*t^ 5 fw®' 3^! 

WW 3FT ^ >ift Witt ^Ttm W7TRWf<f W“ W't 

%TT! 



'S&«1 R^iuJvs ^WS? ^TR?T <?T? <r*R t«H’/il (,9‘MI 

S’JTf f.rf* WS? ^>£tT T’FT <^l<vs TZl?t <71^ -l^ifT) <TgfF?I »tfTF -mIWi fawn®'. f<K<1 I (7T ^ 
SfiiFFf <RISW "51?T (, < PlC*ll *tR far? '5^ *TT bi^i CT ^if'^ul *lfe f C*ft?T 7 Tf^! SRS'I? ^RTT *T5fa 
<R H(,M|U'» ^i‘=T Wf f* J 't?'li> <4cs “W, v i '-r-f *P7 <i<wGl<) *J|f*l*?ij| «|fe fr^jj- Ri^, 
( <7T6T '57T37 3]*f ’•IlS’C'a 3C.t® ) I i f?!T 7 TR 'fife (, sWI*t l v r» < $ siMi.®, ’3R 

? nfe&TW* ®l l«l K'l M l =Hj F SPTTffl <PH® (<P|! »|3*R9 'I ifviibl (,A| J »|IC<P ({ tpT$ 

Cfr? T fR?T CTT®! I «Pl<.e?3 5 llfvsi»l V-sl'ilfl iTRT F ^ b^vliOvv d Tlf572R | <P|V-' T< 1 

— Fd. ifvr wraft *nfwm Rsr fairs i jfr ^ sp^r 

*TT <}»fl{, s -sls/v-l ? rflf ; 4|iWI C^f*f $£‘® I - gf 1 ! $f.l£ll iRUS | 


• 3 iT*iM 4 . 6 : 4^51 6 *fif IOOiV 3 &T 

^PST I 0)» faw cm W ^ £p»i#T® 
ws 10W 5ir ®(st?5t §1V 
*ra*l <r?r <F'35<p Tjrrgr <?:«? ( 4.5 ) 

®3iJ: ®f§ W = F x s = i 00 W « 1 Om = 
1000/ = 1 k) 

wr m W = f x s = — ION X I Om = 

-100/ ^TBf <PWI<fc I 


F 0 


<3— r 


p d i 

4.5: 

Wf ^rr®f ^7^- 


C5TVT<f <Ff£5r?I *iT|Vr?]T>l *tfe 'oj^ I 

Wi WT?f W§ ^5TR ^[fl 5f^lC^* 1 



^ 4.6: ^^^<1 ^ *}ff» 


Spff^Ft 4.7: ^WfS 10m ^5 ^ *rw 

5m iOfc^ 4.6) 

'ii^' 5 ni ^ntE? r,\s -rr^T<r ^t^tf 5m 

ch»t i esptiT w ^rf i ^ 

rrr® ^ ^tt^iwt to Iter %tr Wtc, 

W <cr WWT 

£ra'i i> t $(?.\ r & i 

~m c^i"^ ^ir.vSr? 


W = F > c ff = 10 x 9,8/V x 5m = 490/ 

^IT^t 5‘ ij? -6^ ^1 Sff.?Jf» <? r ,rs.z 1 



TW/tel «?|f& fe\ ^T?r ftr^s (70 CTO 


W = — F X s = — 10 x 9.8/V X 5m = —490/ 

Tsrvfi^ s»‘ifT» c 3 ^ 490/ ^ifs* Uw (7T?n $a& i ^<iic'-»s i -sf 490/ 

fef ^T W.<fi <\ a C^fTTT ^CfiCW i 


4.2.1: (Kinetic Energy) 

^i<i( , .f«i 7 T 5 ?i S'rlS^T * 1 % *| 1 ^F I ^Tt>ft?r e l , ®k< <r®TT ^TtTT *f 1 w C*T '*tfe (.^ 1 ? 
5 lfe I ■ y 1»?1’^Pl«i|c 1 *f5l 'ST^T^T d <i}<eT& W ^f*T V T lFi>(,'i> ?Tf!l ol^C 1 ^ '®TsT ’if® '■‘ffV E 


n 1 2 

E - - mv i 
2 


■*ll'S>'$l '-fl 'STM 4IC*?<t v£K»<P 'SF^tr^.^T (J ) 


*l%<r *TT 3 it ML 3 T -:: 


4.8: 10 k,g ^rppt f^f « 10s 10 N ^ ^<rr ?c<rc? 

(a) *rs1fr?T -nfe ^fs? (h) 20* *tt?r nfw *tfa w? (c) #? 20* £ftimi w 

75T a I *C C I ’if* '‘•ifS’ b? 


t«<J: 10 N ^ £JOT>t W-PT ; 

F 10 N . , 

a = — = — — - lm/s" 


^Ptcsrt 105 *153 OT 


(o) '*if¥ 


m 10 kg 


1 m 


v = at = — x 10s = lOm/s 


1 


-mi? 2 = -x 10 x 10 z / = 500y 


1 


(I») 10s -r i , f^i '^?r c r 35?r tq^r ‘ ! vzt "^*Ff <7^ ^iraaJis o «p !<.«#» 20s ■°I5 ?j *if? 

i 

(g) <K3t20s v = at = 1 m/s 2 x 20s = 20m/s 
^ir.’Brs *1% 

1 * 1 * 

T niP 2 =-x 10 x 20* 2 / = 2000/ 

it 4 




4.9: 10 kf) --'.'.aa ^ -i(.(lH 7 Kn ’Irs-Tw ‘Jmnr TP?! *tfir »|f^? ?oiCW 

80/, <7m 


S'Sa: 

1 5 i 

-rau- = 80/ 

, 2x80/ 160m 2 

v* = = — 

m lOs*- 

i? = 4 m/s 


'alliidl ^TFf <n. (r lfe ^f5f Wt?T *4=U'S] 'ffe I '311*88 >Nl9 vSfTf^T r„m[(.«(l «H? *11®*^ (TITjT 
^R> <igc<p iJTfT cm>|r.<j>\9 ?i['5*|lc.-| <(>(;<] ?||h < 5»'5| C^ITT f»ic*i C?C® I ^T^TT < vsc<p 

*(Fa*ftsT <F£?T W'-ll'fl wf %*t5irt (TmTiW ^ Sftlfl’T C*f? <K.*I«I ■®F1T ■*! ||»l<PL>i 

■^rt'STrt^ f^HUt c 7 r 4 iR. r i <pi^ 4 it®® ^ c ic'® < Tff?i ’tf®<j «rh <nr?r 

c*r *ffe otSt sttrtt?} *t% ^ *i1% 1 ’srrsrm <irar*irt6 cn srr&n mt?c® 

*1# (7T«fTC5T (71 ’SMI^f'O 31T sm SflfTT *1% I <ff ’Itf^ e(r^ 

OT §^(,® ’tTC^ ^1*7 ®T7| ■»! <> r ( <P <f¥ ’ll® *ffe sflTTF I 'aul+too^ ^rsrir ^ 'JCSIt ‘•ife'Cl finzi 
’lt% 05ftS^ TTTT. 2nr^ m^FtTT »TT 5 J?f 5IM ^TtTT I 

5 tf® ^ifec'* v ^ 5i wc®. <n?j f.< > i , i ? tTf®® c^T fip9*t <pw c*T -s ii "sir ®kc*i 

‘ 4 t%3' R»'.^ ft'9'T '5TT *IT, ?«[ I *mw ’IT® < J1'^U.*(I ‘if® K'mssrim-- 

^pf ft'CTW ^177? I 

ifFTTCTT o|l*l?ll Ca^l C^*T C^FT < 1SC'S 7F|® ^T ^C=T (.•’N k‘i ‘•tfe ^JT§ 51T I *JW F ^®T 
77i sc.5151 «*i?r sftrrpf ^I7r d *pi? fotir c*t®T i <pic>st?j -HlTrnT'r : 


W = Fd 

ifrafftjr F — nici 

^cw'5 IV = mad 

<i^i strata ’ ! ^Tc ? r ' j rf'T 77i ®?rf& f?ir ^iti^ ®t4.c p i vpr^ : 

. 3 . 

d = -at J 
W = :m« : t J 


f^js^r 'afTsr-sn wT^r v = at 



W — -mv 2 

2 

^rtm 4.10: ^^1 Iw *tc<t faciik Sffts <i^n? 1 ^<i %r i ^hsl *ilw ®ra PR ^wus 
<i-®fi5?l ^ ipK.<rf U ''oIrw OT*II(,'» *1l5l<i F ^®T s|(.5i I’f <P(.5l d Pi(.ii C^tT^T C*!^ *tfs '*if% J 
(7IU5 CTT>1"5?^ 

1 _ 1 _ 

A E = —mv* mu* 

2 2 


^OTthS I 

WQ5|: ■*tf®'<l ^laSC 1 '! i (.<151 <P?||51 i| 51 '^STtST^t OTC*tf^ 

v 2 = u 2 + 2 as 


^ ’Tlrt - m f<fer ’© e t 


I 2-1 
2 mV 2 


-mv 2 = —mu 2 + mas 


tq’^ricsr ma = F frt 


fe<rt 




1 1 

—mv 2 = —mu 2 + Fs 


1 1 

-mv 2 — —mu 2 = Fs 
2 2 


1 1 

AE — —mv 2 — —mu 2 
2 2 


*109?$ AE = Fs 


2(c^l ? f <mI wi ^ <? rf?R'®*T ^?r i ^rfw >£i^rfw <i'S ?iR>%t 

^<r. <n%?r c«tw ^ 's^ c^twr w\ ^n^rf^f wr^rr^r ^tw?r w 

c^twt ^<i®<i ^ ^ i fer^fsT *rn^r script *ft% ^ <3 <i#sr c^w 

c^ 'aMjfiJu wr cw *ttisr 1w otfafavs'siw ^?rc*c*fir c^twt *ifa«\®«i w ^ i 

(momentum conservation) I 



<,<1 r.^RT WT c^f 7Tf%T ^TTS '-ifsi | i^NTS i3?s ?T '-£|W*R» 

C^TFlT ^lf\=*'*ft c n ®HC 4 '»k,tp° , l , i>|i' j W<I ^<K’I -'if'^fq.s '’l fi> *tfw ® 1 I 4 C *1 I *lf*r <)I^W 
S?? C.'Pli'lf <1®! SdiiM’f *15<n *1T ^?r 9|^c®1 slilfl '5? /.hhva ’1 fj>*| I a**! r.<p|'.*i| Htrrl •=) s»i *Tt I 
ijfjpfBfjf 5 |*i if5<i i i , i^i *11% ?(,£ Pu.'Bft.H'si f.<pi^*>tiftj^ (,<i(,vb <7175 ®rrc? r.^ic'tif^i 

^ c^nrs f%i tiM^ts 5 if 5 *t% i jttst * tf^ (energy 

conservation) 


4.3 W (Collision) 

Tirsf?rt ?fa ^ '•jCT’f' %5csi<r ?s®ft 

ff % 3T^ “71?^" 5f55T 

'arattt R^ifD Fir^f <j»^c s ®fTjR i 

•iot ?sf?f vrsjt; 7T*n5jfff m ^ >$?? 

m 2 «! ^ u 2 <W trfi csNHf 

^llcb? I ■slC'rsI C^RT bsjfsRT ^PsJjH *l?t ? II < t s 
^rw?r 7T?*R ^it. <tt wri 
c^t *m?i m. m ± c*pr 
v x m 2 c^*r i7 2 1 Tjfsntf 7r?«iw?f 
-m c*m v x i*r?? v 2 (.-’iGr r?? wts 
m 1 

^w-wr < P'5ii ,r i ’stjrit ®pr 
'ii5?N %f 'i^iUi 25 ’! < tt<r, o^Sf OT®rt *im> 1 

■'ifniM s m 1 u 1 4 m 2 u 2 
9 i<t vz ?P#i>3 «sfm ni x v x 4 m 2 v 2 
-bsiw^nr f^sr^ niiUx 4- m 2 u 2 = 4- m 2 v 2 ...... (I) 

fp£ (TT^Tf SfjsppB 9|f5 *f%; i m x U x 4 7 

??* 0 ? «l? 7jfa#T5 *ff% *f% 1 4 - 7 m 2 l ?2 

»r(%*ff 5 ^ fasi'si-n ^i<n?T i mj uf + ^ m 2 u 2 = 7 /» ■, 4 ~ m 2 v i ( 2 ) 


— f> Cl, 



if? 4.7 : mi m 2 'l-sr^ln^ i ITT 
TKFr? C?*r *ltNfs'5 ?lTf V , tf?? V? I 


•a(l^1 --H|<P<H ( ] ) (?P a|*H »li<l Rlf^J 



wr 'Q 
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m 1 u 1 — m 1 v 1 = m 2 v 2 — m 2 u 2 (3) 

fast m 1 (u 1 - vj = m 2 (u 2 - v 2 ) (4) 



-m-tiif — -m^vf = m 2 v 2 —~m 2 u 2 

^m^ul-vl) = ^m 2 Of-uf) (5) 

\m 1 (u x + ViKWi - i?i) = ^ ( v 2 + u 2 )(v 2 - u 2 ) (6) 

(6) (4) to W to 

«i + Vl = v 2 + w 2 (7) 

(7) c^m 2 to^wi7r^(^(3) tot^^wrnK 


m 2 u 1 + m 2 v 1 = m 2 v 2 + m 2 u 2 
m 1 u 1 — m 1 v 1 = m 2 v 2 — m 2 u 2 

(m 2 — m l )u 1 + (m 1 + m 2 )p 1 = 2 m 2 u 2 


(?rw v 1 c^r wf i 


2m 2 u 2 + (m 1 - m 2 )u 1 

V-t = 

m i + m 2 


^^ 5 % (7) m l ’Q®r (3) ^ ' 3 rTc®r c^f 


mjUj + m 1 v 1 = m 1 i; 2 + m 1 u 2 
— m 1 i; 1 = m 2 v 2 — m 2 u 2 

2m l u 1 = (m 1 + m 2 )v 2 — (m 2 — m 1 )w 2 



cRtR> ^rtsrat v 2 crr riIr 


Im^Ui + (m 2 — m 1 )u 2 

l?2 — 

m | + m 2 

crcr^ ^swrt crr ^cr cRt^ ^Rr ^RFr cRw w®r® wfR fog wi^r ^ir^i crf» RlfR i 

rr|r «crr *tMK rsr RftR f^R r^r rxrr = 

m 1 = m 2 ^toTjj^RWRRtRi 

m 1 % (toft % = 0) RtoR m 1 4R c^tO m 2 4R crR u 2 
RtoR RR m 1 ^r crR crr rrtIr wi v 1 <n m 2 = m 1 Rtor= 


17l 


2m 1 u 2 + (m 1 — m^U! 
m! + m 1 


= u 2 


RtoR rr m 2 4R crcR m 2 = m 1 ^ u x = 0 Rto: 


2m! x 0 + (rrij — m{)u 2 

v 2 = = 0 

m 2 + m 2 

rIr f^R <£r s tjT rIc4cu<p foShr ^rr^t (RRtR '©W's) rIcRr Ircr d57RR crrT rr ^sI^cr 
fwto toto %r ~ sj $ ricr, rrrSt ttI; crr to crr rjr rItt 1 tof^r tor fo rt c^irrt 

^iR 1 # RtoR RRR OTR^S RtR I 

Rf®%Kh<|>| R«R RfCR f^R tot R^R R\RR : 

m 1 » m 2 ^« fk m^R «r m 2 cRtf ^ CRf*t cr — cr^Jrt rrT crt® RKr i 

?7il 

f^R (totR u x = 0) 


17j <4R5^fiR WfR RfttoRC?T 'S tom!, tor^TRRhS <4R^^stRRR^ = o RRt'S 
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2 + ( X “ ^r) Wl _ 2 x 0 x u 2 + (1 - 0) x 0 


1 + Hk 
m l 


1 + 0 


%■ %r i 

i? 2 ^ kti> m 1 fe?r «t ? f wls — =0 ^13 

«?, 


2Ul + (^7 “ 1 ) u 2 2 x 0 + (0 - l)u 2 


1 + 0 


^pfc m 2 m l <4 c^it c^r fep fo«r 1 ^ ^ 

<£RkT (.'SpM ^«T ®TW k*ft®T 5l(.<M 9 flE?T ’STtCsft, (, l 'H(,<l C^fkr <i«t 3| s ^t^t C*t£?T 
fk> Rc<p f<pw i 

*tk%T m RW : 

m 1 » m 2 ^«k m 1 w m 2 c*tw m (Rf*T ot ^ *JfU *rat cros - *ttw i 
m 2 %r kr«fk u 2 — 0) 

'Sl HN V >1 'Q V 2 ^ ^WTR' ^ttsT klF m l fe?T '5t?T Tt+Q ^Rs. — — 0 R^ltQ 

m. 


„ m 2 f. m 2 \ 

2 ~ x u * + V 1 “ ~J Ul _ 2 x 0 x 0 + (1 - 0) x Ul 


1 + ^ 

m 1 


1 + 0 


v© = 


2Hl + (^7 _1 ) U2 2 u 1 + (0-1)x0 


1 + — =■ 

m 1 


1 + 0 


= 2u 1 


^sk k*ft®T iilR* (rr ij) Rk nll^wi sTRsf C^f5 •iR^t Rw'i c<p (tti 2 ) ^N'h® '©kt.'n 

Stw?r *ifer c+fwt ^ ^ fo¥ aHw* ’lifer fro* Rten 

^ng- ^ft^r fe#- c®w 4 trjst wterr ^ *iww k?is<i c r f%© 

‘'TftRT, '»l5l i£R\ '•W&f ^1=1 <Pl '5J 5 T 'OilC^C’R' *|RW*1 

^?r <wot> ^tlrr, c^Nt^r c<pH'5h <Rf*r ^?r (kks -i §f5r <mc« ■ !> rRw i 



4.11: 50,000fcg '»w<i c.vo|vi|<i jiR(.<p(g'i<i 'sg 

50 kg, 30km/hour c^f ^rWa i «iMh cwl?r <T^ ^1?r c^f w 


JaK 5 ^ w m 2 = 50,000fcg 

m 2 50 


f «<T m i = 50 kg ^?T 
= 0.001 


m x 50,000 

^ <?rat ctu» i <pIusr «J«i«p| rM «lft w ^Ts’Mt’T'fi 

^ft^f c«fw ntf% C^r Vj = 0 m/s ^ Rfewra c^t 

v 2 = -30km/hour 


^rt^T 4.12: 60,000fcg »0<i ^r#t 60km/hour c^t i?K« cw 60 kg 
'sn?ra iwt>t *rW f^r 1 3 n’ c n?^r ^ c^t ? 


' S ' S <|: *RIt *FRF a?T m x ^<r : 


r a?r m 2 < pi(.«i?i 


60 


^k^ ■‘^tt *r<it *mr 1 


m 2 


m 1 60,000 


= 0.001 


^iW ^H<f>l <rs<r rwrt c«tw wa n# rotrrt ^ 
JafcRT 60 km/hour, >iRw*m <rr f 


2 ^ = 2 x 60 km/hour = 120km/hour 

&i\m 4.13: 1000 kg WRt ^fti% ^ 50,000fcg *£T#t ^ 60 km/ 

hour c^Rf *rW Irr 1 *t?r ^la(.<r>t ^a ^c«r? 

w m 1 = 50,000kg, <RRf 


u x 


60 x 1000m 
60 x 60 s 


16.67 m/s 


suffer «jrm 2 = lOOOfcg, <7Pf 

u 2 = ~u 1 = -16.67 m/s f¥f#a tw csRjjs fa^HTra *0 <7raT 

^FT I 

m 2 1000 

— = 0.02 

m 1 50,000 


^ C?ft> «RT I < pk®K i£|y|(.<p ^pTT «Tt *m(.a I 



2 r/7-.ti +• (f», — ni:)i}. ± 

y = — — 1 

r?;j +- m, 

_ 2 x'lOOO x ( -16.67) -f (nO.OOO - 1000) x 16.67 _ 

50,000-1-1000 m/A 

l-j. = 15 36m/.y 

-Wr?,? vi? rjlTTHT ^ vtifpJT^S WS iff i 

2f>i i u i -i- (m« - nt L )ih 

Vz = — — 

m 1 +- m- 

_ 2 x 50,000 x 16,o7 + (1000 - 30,000) X (-lfrb71 i 
50,000 + 1000 m,: ' 

y s = 4hf 70 ry/s 

^tie <rrt^f§? c^i - 16.67ni/.v c^iw 5 *n%JTra^ 4H 70 m/s sis *irw i ar»fl* «ii#i 

WW fsfc^s CTFRf >#(¥ F5*7 W OH?) ^TT- i 

•it i^ifsr iii>iw csi^ s i i fvailic-^* vp^ii'STT? iRpr -to! :w?f sp^frjjn 

c^^fii s^r fir, cir^ f rt 1 w ^>1 ^ *iih i 

4.4 (Potential Energy) 

f^rs? >,Hr.<f- I'vic-- inc?r ?wr c^ftpif ^ 

H|'ri «®ra **fri cww # rf§*<i 

• ? i% *rfe ©n^r 

iSvti^eT^ hclll 5*1 W, ■TiftrCSfe-’irsr ^»I 

aresw s frj (Tfri 1 ?? s riHwi ifrrf ftrra i?T 77 »? *( 1 %> 

| m v l m 

■ii'SR' i Ssrreft o^nr $w, ^*r 

iTOIN <R3J thI»Wl 'ailW'fJ PWT 

vrMf® Vi?r ^?r stt i wr ^ ai^»r f 5 ^ 4.8 ^ 4 8: % |7r ?f ^ ^ 

(.wrtt? srwF «flss* f*?fc?3ra c*m wra t(Wln w ^ 

«iT^®T "m?3f F ^ StWW <%$. T^)'45l^ Y 

i tXj 'apFgn? r.^Tsri? <rr f*?R. *it c^ws c^rwr vif® 

»ife i?fti (7R5a (3itwr?5 f w aw srsras; x CTt 

•'*tl*7iT>'». orrsrir?!^ W/&r<i >r.®i ^fprilti *(% ■ 55 % ?'S?n?f wf- cs# c^w? 

CWVTil ftps W*ri5i fT?r JQ^fR?T fslt^s «!C«i f'.41C'1l ,? rftt‘*ffe> (7ft i 




PP' PsTf fsfc ^ «I^H P# OT P<#s fTf^BT c®^r 

itoit ^tf^f ‘ifk*i <ipp 1 ^w psp writ fpto ?pp pf5T m ®pt w 
p*! - f^RSt <p® fto f^i^T wf5t? 'spr ^r strap pra ipj ^R>i£m wto® Pw 
P? r pf Ps? <wl cv» pw 1 psfK >*# 4pf& "“tf^, p pris pit Ptra?r *tfe 1 

Ptra<T Pp« wr ft® 5 ! Pf^ (potential energy) 1 

PtPTt PPTT ft»<r pfe?T pftoto C<RT PtC® PPT I <P TpOp' 'QPFT 
PtW, P^®T fe <R$f <P?T OP PTrOR to PT PUT PIP POP ®|4> C S 1 <!>to ^p5f 
^c®t, ft¥ 'W wrfp fp3?ra?r <pp?r cPt Pw p i fpp. ra strap ^>ra *rf?iP e r 

F — —kx 

psfc x to prr F isrt Pr to, x ^r pp F *£rt Pr <p i (PtPr Pt 5 ! PPr Ptra 
P*P ^pfo® pirit wf pr <i c n'i?i p^ ps? pra i) CPP05 pfi>t 

' 3 tsttt ^iPr pt Pt P*P sfsfra ifito P& (average) pt F av ara tor ^tM ■ ? tfprto cpt 

W ’I# I CPPg toCP F Pt etdW Ptt PTrOR '8|f«4'l'0 T^P? X (Tit fPPPt PtP VF 

*|[«tfi>'» I PtPt X 0 Tp^ *tw P.<lPl Pit «Kt'1 

0 — kx 0 1 

^av — 2 = — "2 fcx O 

PCpM — x 0 

W = Fav(-Xo) = (-^»'o)(--« : o) 

W=^kxl 

f^totP X 0 Tp^ PCPPT P PP X 0 Tp? to PPP PpTt ^T PR PPf 

ijj^t fP Pfw^T Ws ^slt 1 9 C P®T PPW <i ##» Wf C' 5 t®P ^r«ffc >il^ 

pt c-^nsp 1 to^r wr wti % w\ cp « ^if^ ~www\ Pt ppt^ f 

x <*rcr P?r sivi^iw ^?r (Linear) i >i»kiw <p»l?r (»3 PP 

ft*l*lfi> (TtP%P (^Pp*r 2.16) 1 

4.14: 10 ®C<RT ^ip#t 10 m/s C^t fpSIM l f^R 

a 5 ^ k = 100,000//m 2 c 3 # <pi)f ^R^f&s ^c<r? 


^53: <J^fD<i 



1,1 

- mv z = r x to x io 2 / = 500 / 
2 2 

ta £ t * 


•‘Slf.S'i' 


v z = 


I - 

-lex 2 = 500/ 

L* 


2 X 500 _ 1 

•m = 


100,000 


100 


m 


x = 0.1m 

'Sftsrai C^n^TT l>fcf WFF C=T©t fc©*T *|ffc 'Spgpr ^ I *£&> pr^JT 6^ 

ptl^ fFCFl C^fST f*ICb ^TSTTT '5T?' *1% <T1'5C® *IIC<P ®T3 r •Ilc<ff 5 IFo W^U 

TFT I <4|l? ->1'S<1 51T <FI?T c f ,, TFI<H?| ^FFT tja^ftiT [©<n ^FT <£($ ST'h •■slfl >JlC.<jf i£T^ 

* rf?F wsit i . ci . iit;=i i <£ i^t * rFRn?F c®Fn ? p?r w waM ^ - pfwsrr c r 

■*ffe W3T ?TI <£FFT (TlBlS v 3| f (TFT <P'flC.‘© ''*nf^T I Otic'S? W? <W.<l i ' i S’*RTT '5 r/ K.'S 

ft ^psf < p < k /© c v iCi <( Pto *! "*tfe fepn ^ * tff?ft * rnr^f ' Sf^rr ^ c?r < rf£<r i <p i 51 

w ism 


W = Fh 

^9rn?r f ^cg gf^= <t^t h 'So?*! 1 F < c if5 '•so^iwi sreuFr <Rnr®' ^rr fHmf fF^ 

‘ipre. «iii( 4 »!<s 41c*? W •'ifefB'* 1 ^icsr oswisi ^fit <?j ^ «rc?it’r <r-<ic'© 

TFT w 5TF r^fSXM STF5T ^WM'JFT ^TT ^ •=TT s ‘F?rf^T •^SHTTfl W I 

^FrfB? t^sft mg 3 /n 

F = mg 

<iFR W = mgh 

*n?r <n*iw) *n«r?#?T <£Rt c^rlB %5?T t 5 ^ <ft®t i -ofFFTBTt^ 'S’^rtt 

■J^IC'S '9 a? (.•■1*1 ^FIFT ^‘Pbf <^1 FTCTP f2fC?TT^r <P<K.'S ^TT I 

m«w?t /i sw/vsiF ^ r w fe'-sw fr®<T ^ ^?r ^ ^vtBr^ 

r.feiC^ fw3 '!>I?(. I: 1 u^TBT ^FT t*ICt?$J FtT^ }\ ^<j\») (Tj^Sf 'SrFH/T ^*FT C«'SCS ‘ !> ff?^TTH ’tf® 
'*lfe ' ST'U ( THTT ? 

■sit w “ff^ ^wipf? ‘'ft®' ‘*fe -#rs 57 ft i 5^ 

| 

-mu 2 <atisi?ii fww ^rriir : 

2 



^1w, wot V3 


1 

— mv 2 = mgh 
v 2 = 2 gh 


Wt 'all'll 

<Pw1® 6 ll 4 ( ! '*lf'8 3 3 s lf3' c tt fwttJ facil 


S^T CW Wt?r WTT ^ ^3W tCoWfT ^Wt?T 


4.15: 10 kg 4wl < i<ac < i a 100m/ s (.‘K.’f ^(.^<1 R(.<p Rtcs t 9i>T <f"s 
^ R«i ^?rr «,«k.^ 1 ^ , t 7 r*lR??r wTts^ferr^it < TI^ 1 

*1RHRs> : 

1 1 

—mv 2 = - x 10 x 100 2 = 50,0007 


mgh = 50,000/ 

50,000/ 50,000 

h = = — — — — m = 510m 

mg 10 x 9.8 

(,'s Illicit t<iNI(,*ii<i B!*-o 10 kg <M !fi5 <fiI ?,(,ii(.^ 1 R 1 ® '«<.<i<i ^ffT Rr-»<i 

*Tt I C<i(.<ph '»<K < P lOOm/s 1^5 fe«T I 

&Tk<tf 4.16: 5 kg ^<wl <i<g<.<p 50 m/ s w>f ^ 9*1 tss 'gps'fapr (.<H«-i S»'s|?i 

»SRf Rr»<I '*lR? ^ <Tv *# '“iR? ^.(.<1? 

1 5'3fl: ^§1t<r sfNfsR 5 ’tRs '*lR? 


1 1 

T 0 = -mv 2 = - x 5 x 50 2 / = 6,250/ 


H^fTf stRj ^R? Ri s<i '*lRs=><i ^(.<1 ’'5'*f‘T h 5w>'s|ii '3||»i<!i ^(.'a ‘‘llRi 


?tfs x if%» = f<i »<i ^tR? 

?tfs *|R? + Ri»<i *iRf = sfptfiras ?ffs ■*if^ 
f^»<r *tf%? = *tR? = sfMR^s ?fl% *iRf/ 2 

mgh = 


6250/ 



m = 63.78 m 


6250/ _ 6250 

2 x m .«7 ~ 2 x 5 x 9.8 

cwsiar ^ iww wm ^ra fasa ^ca ^ i 

4.5 'if^RT (Transformation of Energy) 

'■*1 fe *33 r. < PlC*<1 **5*^ v£|]T5 SSJSTfilf C ? k*P '-SW' » "“I ISM-D* 1 "5T I 4 4*6 1 

*rp|?r 3>*fE?f w\n^ c«''©m ^ *r<M3 ®fu ^r. cst® Iwr fwa *if5> 



bla 4.9: '©a ■’i? < j'3' "'3fc 7^<^[bvs ifi<i? €pnfirs %cw*. ifla? f^r5a"*|p3»a «i ic<n *11® 

Pif»iy!i szfg. 



9 lTe® ’if® - •tfe' PT£^ I ’ s Ttfi> ' TO9 t*f “"Jp 4 J^C® '*lf'Q'i5|« ’tt® ""ffee® 

SNtsfs® ^ I fw STlf&NF SSStS 'TS 'tWsfi? *N*T C^T *lN ®’ ? T*T C®®£S ^W»tfe'3 

Pies 5 *it ’ft®" *lf^8 ®nes s *!t ®l«.e s 'i Iftfcf </?Nls sts? 

C®T5T?rT f»rbS^ <KS3> PNSTjT ; ETS 7 T <>l We® 'SINT® <KS ®'*N (Nf& SmN. t.<NI(.*t 
NN1® < 5 * 0*1 W ifNIC*! 'Sie'N 5 JI Sf <pw 'si^fN ’f]®“ffej^ *1^ *! \& St ®t e T *1 F&O'S ^NI^Fs ® ?c?i 
*IN l 

i£)SX ’ll®' ‘ifsBT ^ *1% INN 7 ’®NT ifSNIW ^t%e® sNiaess 

3wl<*1 c lf& i>i)<p2N ®T?N Fn> fi<p\»|r.<i <TN^t SHft 5NT '■£)?& ^<pf5 C.sfN 5 SNrf^C® SNIMls® 
W C*N w WN I TS®S *ff?F (NW ’tf® WStS - ’tf® (Ne^ ftw *liw t£)® W'lMS' 



T V 


4.10: <y^l(-> C'TtNR *N<r^, CTfif fa s<i *i|i«if •5l»i ^jsr <FSCi? i 

eitifl*i4i iNR®® «iTe<p i stnst ^ ®i's t9 ; s>fT> <?nNfe, Press' ®tni >£R*f& ®ses y 

^ (Nnf i ^r 4 9 ^ #l®res ®ess s it® * 1% fcgsjtrs n®?- c«rc® ®mf&c® 



RtRmfR® wt <?# cRRttRt rcw i c^i^rat ^RfD^i (a) cwf (h) rw RrstR 5 ^ rtr 
»*rc^ ijifcsr c*r«r i 

^rtRRt RfR ^ t^cRt RIRrw crw ^ffer c*rc«r #rr f^t ^©tws *a^ 
RttRtR ^"5 <.© rkr> i ^RttR'S Ri% »£R^ 1 r»r Rf^R RttRf RrRtw 'm® RKr> i 

4.17: fRu 4Rt wi<r wt cr^^rr 1%r 1%r ©m$h <^©k<i fR»R Rfe 
13R? Rl% Rf^R (.» s{,n Rffit^R RU; (7lf& (TNtS I 


i&5Rj 4. 10 sspK.'s (TNtRt R(.ii(.^ 


^Rsfr? P’RvCrr RtcR RtRftRt ^r 5 ^ wtR> r*cr fwr ^srsrsIr ‘afN' rI^kr 

faw rIrIr rrt, (7T rrr ^r# c-^f^itsT #o cw fws <?# tjw rrrr 

r^rt i ^iw (?#f rw# ^ ■=rr, rw rw (7#f cw RtR I - ©tR rrrr rr Rwit wt rr 
«■ ^ ^ wf rr ©ilw to r (ti'BIm 1 ’©tR Rto® RrRNR® r>cr tor to 

cwr i wr cr ’©tR <i®fR rr RflRRt tofRT (?#r wrfR, %©r tor w wr 
RftRRt rrI^ RWrf *rt rWtT $j®t<p Rr*t <pwf^ i 


4*1 M& Rtor RtRt^R RRt RMf<4> ^RrR efeit I ^ftiRt Ir^ RWR ’fe RiRtmRR R>rftRt 

rrstr# ^Rtw to = 


(i) to^RTrsf^^ 

Rtor rtri^w*! RtRtw to® wr ^srtRRt rrir rw rt , ©to Rtor ^nw to ^®ir 

RRstR i£)t tow >M(Xil RW RHiMi Rfto© RtRf<3R RRt RtR I ^ RR ^ WtRRt C*W 
RtRT WtRRfR iR^ RRRRtR RRt RRC&TR ^ I to RftRttRR RlRRttR RtRt RRtTTR R% 
RtRRR RRS ^flRRt ^TtRlWR RtRR ^RI (RWt lt rf^ RRRRtR Rt R^R RRR 2(W ^5%, lt [1^ Rt 
^W^IU >R<1^k R^R «rrfR- 1 ^flRRt tRR^R ^l<JCH i<l^l©4 RIRt Rt CRf^CR 

^5% Rt '*lf3 J tR> RllW "‘tiW© RRi'^ft® W CR^T I (r 1^3 CRtW ^ iRRTS, 

Rt ^5% C«fW RR "©RW'Q ^TlRRt CR#R Rt $RRt1w RtRtR fRRt^ ^*1%^ 

<2(W CFlW lt rf^© RiRtW RRR CRRtR C^fW Rllw 1t t^» RTRtW W CrR l) tR^iw 
Rt Rj3lM ^ ^©tR Rfw© RrR|^9® RR I Rlf & Rt% I^RRtt^ Rt m. t'. fe. C© ^5%, 
^n?Tfr© RiRtsfR® RR I ’‘Rt 2©fR RRR ^SRI RtRlRR© (RWt RRRRT© RR- i7# ^ 

RRZRR Rtfw Rfe ©tRRR^Q ^TtRRt W RrfR f^RRtlR Ir^K RiRMr© ^R I 

^SftRRt RRt^ ^SftsftWR CRtRfeR CSfWiWrR RlfStlw 5 ' fR^ feR RtW R^fR- CRRttR ©llRCR "©%?, 

' RR I 



(ii) 0ffl0ffi0T'*tf^ 

0 % 0101^00 ^1000 Rc>ic<j $0^% '% % 0 t 01010% '% i ^1001 0I0I0 

<rt^r 00110 Tgf»u ct ^tjt^r <ih$j*i 0# C0tr 01010% 0% ^0 ■*(%© 0101^00 ^01000 i <n 
0001:0 «i!iilc^ 0I0I0 %f% '•ffsF >M<^k 0*010 0tt0 0tt0 01103 wt^ 00 i 
4 N*i% *t%0 xstm 0101^50 0010 000^0 T^Rit ^r»3 c^cir 01% wim<iiR>« ^itM ^©10 
% 5 t %^00 I 000 C“#T RjC'SM 01 4 ^ 1 % <j<i^i< w ^=11001 hmm<h tf©in 

0lf% 0%© 0i0m% 0t« (%1 0% «tM 0*C0 C00£0 ^1001 C000 4l0lil% %* 00w 
^©10 %* <£R^ (% ^®H %* 0 tf% - 0 %® 0101 * 4 % 0 C 5 ^ I W 1 %% 00 % 0 t 0 
0t0l0% 0% WttW 0Otl>ai 0S %000fi> 0tE^ 001% C00tt0 %* <%[% 0%s 

0101*4% 00 i wMlt^i c'BRiwH c»fw w 0*^0 01% %0f 0% c0t0 5 ^ 5 t*r^T <400 C0K01 

Wf00lipSf 01301011001 C00t1001#(l0 <t><IAl-fl ^I>I|-£41 h<<> 1^5?^ 

wr 0% I 0l0l0% 0% 0<1tbC0 1500*00 ^01000 ^I0*tl 'SlNkM 01 #W 01% *% 


C0011?T 0101 



00 i 


(iii) 01100 % 

0%ti;00 % c0w % mi wi %it0(A %%© 0 <kx*i c0f*t 0 % 00130 00 ^©10 0 % 
C010* I *lM% 01^0 *lM% t%0 ^©10 0%0 0tf% 0%© 010T30 0*01 00 | 0t1%101TT 
(Thermocouple) (% % 0T©0 001 % 0?J010 ^in ^0 00 I 0 0 * 01 ) 00 N 0 *©10 C010* 
%'S, 0j'S,0t0100 0501000 010*1203 00**© 017*1* gft?r 310 WWlt *®10 0% C010* 0ff% 0% 00^ 
0tf% 0% %T %’S, 0% ftsft <f?j 1 00 l (0%0 050 0*0t0 *001 *311001 'ail'Sr^M 0% 
*3T0S0 0*0170 %0l I % ^$t0 %r ^Tfim 00 (TT000 0%0t0 <b<% 01 W ^10010 
C#1 %5,0l0ft 010 010010 0501 00 I) 0fl00t C0100# 01 0H?50 ^©10W ^1^10^ 

0lw© 0101%^© 0C^o (%■ | 


(iv) 0lfg05-0% 

cs?000% 000 %0 ^©10 00 ^©00 0tiw 0fe 010010 0*t0 ^00 c^tw 

C 00 ST %0 ^tf^v® 0 P 0 M 0 0011 00 I W 00 000 U 0 00 000 t ^®10 % 0CE0, 

C00H0 ^Tt0^r 0l1w0lw ^©10 lt rfw© 0101%^© 0C^ I 


(v) ^rtirrf0 j '*t% 

'STfM 0CE0 %S, <%%r ^500 ^ ^lt W^0 10% 013T10 ^©00 ^001 ^1001 C^Tl 

C00^® 0lt (?#1w '0l00l 0lc s ll 0 I 0 I ^0 0fe© C0f*t 3|0^ 050 ^S0W £0003 0^%\© 

310?, ^rl00t 0101 ^0 M 03 00 ft I C000 0tt^3Ff3IW '31^0 0Sfl00t 3|t %’S, (%%r 
'S510C<P '^©10 0f^s 0V0130 0 # I «||'8T <p|q (?Tt0l0 (TFT 010010 05^0 00 N 0 0 IC 0 I 0010^ 1%0 
^©10 0501 00 I ^00 0f03 0%S)iR--<p 0005f fk0 fk0 i|ICC0 ft¥ ^ftSJ0l ^|<] it Wrf0 'a|l(. 5 'll<P 





(vi) ®g 

c®tggr ig*ggt fgi®^ gfeg ^r p il'8w«i gtegr g^K <ra ®g *Mt> c^r i 

^rat ^T CTWlt ^T ^tWt >igTlR ^gtg %>iw wtt g# gt 1w 
^TtggBitg ^tg ^TOrtfw ^3T fer cgf*lai (.&>•! E = me 2 ^t ^jsrfB fer ®<rcg- *tf^» 
grgkjwg >i^i<hm g*ft wlfgerrcgg i fi^Fnfa egrott® ®g c«fw ^ gigtw grot gjg%r, 

i7T«tti7T efT* ^t*r ^srtFTt *1% %glf*W 'Q ’TWt?#' ^'tgg WT W fe%T ! *tf^g 

grgt^gg ^t cglgte® •to fg^irotg <uogN grot gir i ggigR ®M- 

*1% ftsfg g^TTS (7ft gnsjg ggg g'M’ ^ g'Msg <j<gM W ‘CM<lt«'l (Tit 

: B|ggttg to wmImBm fg^ felt grot g?r i 

*liw i£lt *J?R?TO‘ ^Ttw '^llM TjTO^f tB?© «rtwrs ^siTiTTO ^g# «?^*ff 

%rr wtgt ^4N i i *t% sttggnt ft§- tr- ^rsnr (Tit gjggto grot gl?r gT i g^eg 
1g*ftg gfet'T ®K *1% gmg int ^ ^rtggt g.ngM ggrc® g# gt i gftgr gtcgf (nt 

g^g t 6 ll4l 6 l*l wi ^ (TTO!) ^TTOTO g^gt ^g# gf*T (TfW ^HT g^Tf <#<r®g 

grot g?T ^T gtft^Bl gjTT'Q *t1w '^’IH g?J I ^T®- tflt ^gtTOBt gg ^liw© ^ T#t 
^rrrot <ii<igN grotg 1w git gt i gfer ^t ^g®?# ^srTrcrr g^ro %iw»t gg- 
ggtgft^rro cgw (Trot fgggi 

fetg c*nto gglw gtfer ^iwwt wrcg gt ^ ®M ^gy gf^c® 

gigi^g ggg - ^Rwtg ^rtg ^gw1% g^Bt <7if*fg fefg ggtfg c^t g^ (gg# irriBg 
osh!wG<im> gfe fg^s, t®tr gro^ ent fet ^lgl?r cgfBgto- egrotwr ^ 
'ai r i'3<p|g ogh g<pfB irrf*fcgg ^gt^gg- wfB g^c^lt gig grow gfs) 

4.6 Wot (Power) 

^i|gk,g< (MgRtH #girr g^rBf ^r> gyg^tg gg ^g° gg - ggirot eg g^rBt «im ftf 
cgTgttintg ggr gygg^g gg ®r gg \ 1w ggHfwiw ^wr g^fBig ^fgfgt ^ 
ggg grotg gig i ^r«fk t ggor W gnw grot geg gig^r ^wr P gecg = 

W 

P = — 

t 

^rtggt ^rftnt (rnrifg ^ gsgtg geeg ^tfw grgtsg i ■*rf^sr <neg^ gg^r <nt ®lt g 5 ^ 
grolg gtegf fgcg ■*rf^g grgt^sg grot gg g(g '©it tet^. groeg 'gN^l ggg® gtig ^ro®t gc^ 
■*t%g gr^twig gigi g^tw gt "*1% egeg^ cg^rtg ®lt ^g®i , Q c^rtg i 



^WsfftssH - 1w ^tf*r C'StWfe, 

cawft c^t filter £few cw ctt; <rtf¥N' wftre i ^wr <tif*\$ 

^rtensrr ^ter 'SjHt'i'a *£rt 4^ft> 'j^Wm ^ <#fife i ^ e|% ww® l ^r wr ^?r 
^®t^r ^rtenrr ^ 1 14/ ('st#) ^tw ^r *ife?r ?s*ites?r i ^rtenrr *rft 100 

'QTItfe ^£R# Ttf% ^fNt ^ ‘lifot'D fiffe t>l(.<l>W 100 14/ TOT I ^T 

^mr ^t*nw *# <?rc*r 1000 <?mt^itrfe f^ 1 ?Nrm felt w ^t?r 
^tti?T2tfec 3 ic,<i s w 1000 x io 6 / i 


4.18: cst5Tt<T ^ 20 kg c»Wi ^r ^ «<r 30 /eg. «rat ^ c®tsrt?r 
lF?r?r ft% ffer 10 m ^Iot ^u® c®N1<r ?r<t <?rc*Ks 50 s, <?®tert<T <?®fa1<T 
0*1^ 1 0 s ^tw S(.<k^ i 'gfa ^ lot 5(.a^ ^ri%j <f»i<i ’^rst fe*t ? 

c^rt?r«<r20 kg, <t>l»5 <s^ m x g = 20 x 9.8 N = 196 N 
usWf^M 30 kg <Most$ ^1?r «w m 2 g = 30 x 9.8 N = 294 N 

c'sNsl i j®r(. r i< 10 m 5 (.<3^ i <p I <.«/?. 


reterfa <Mos?<i *t%iH W x = 196 x 10 Nm - 1960 J 
7®fal<r ^ <Mcst<l nfeK W 2 = 294 x 10 Nm = 2940 J 

(.'£>1*1 1<1 ^*T£>| 


C v s|vi|<i <i^t <i ^vivs| 


Pi 


w t 

k 


1960 J 
50 5 


= 39.2 W 


P 2 


W 2 2940 J 
~~ (50 + 10) 


<ul(.«K <r^W riRu.ii RtUi r <\ u *\ ^ R<ii<i Rug c*r^, CsfaH <rj<i *4*r£>l csfrRl 

ctPp. 


^ft^T 4.19: <Fi(.£> '^l*l<ll ^f <?#t ^Itsi ^ r j;»<i <Ml<1 ^RT^rfs^t 

^rt^t Rir i *r^t 1000 kg ^(.^<1 ^TN^u.^ 'S ,<5 Tc?r ost^rRr wn 

<uc<i ^K. r ig 1 ^ c<ulc r H <i^(.<u (7TWW 2m c^r Ru.'^ 1 s r?rt 

c^f5<i *^^vs| 5 kW. nt?l<i9(.<u ^**^3 ^«\qs> m?rc<r? 




sf*f 4.11; viM Wf.’l 3| i\bl\alC< tSHt 0 '.*f‘K*i t4<p&! ^5E ij*p f.^aV-Hn 
.T5?t <i»JT 5333? i 

$S3: w p - | 'V/t 

flpg W — b'S 'TT’IIW F SC0JW 5 J®1 tii^= c •a||\wM<(if «x?c -WW 

Fs 

P= — =F» 

•TMfFT V i'.<jK*W uRTl (,«f!llil f?W‘, 

■at i.-’tits® 11.100 kg ^<i# 2 m/s iJPS\ 'ssira wi ^.niiew 

r = 1000 X 9.B x 2W = 1.96 X 10’ W 
WW ^5T£T 5 1 OH C# ^=T£T Wft f5, 

'5*if.'* yifflW *T| I '■rfsT ti f^»i7?Ki 'HWT i7fwj i./fiTT WMi ?7T 'jjiWi M7|v> «R 

F' (tif sim *pr : 

F' = 1000 X 9.0 X shift N 

P' = p'u = 1000 X-Q.R X 2 X Sint) w = 1.96 x J O'^tntf W 
TJi% P 1 = 5 x 10 ’ W Tff 


5xl0 3 M'^ 1.96 * lU 4 JfMtf W 





= 0.255 


sind = 


5 x 10 3 


1.96 x 10 4 

0= 14.8 ° 

0 = 14.8 ° crRRr iwi>t ttR crcr ■rM<r’I(.<p l3rR C2prr fer aRtt c-oMl R¥R i 

4.7 #iWt (Efficiency) 

*nc*r rtr%tr ct ^®R ^fu ^c*r wr mR 

^R "“ifsR ^“'RTT ^ I <plw$ RR 3 1*U,^ ^(FRl (R ‘ ! l1?Rt e t RtR ^Rt'D 151^ ’^R 

wlf^rR ^ fer ^r % <iFF! c<rf*r ■*(% iw r?t i RsrRRt ^trr<r ^rIrh rrt 
rrrr <i#, •trt srfr tfer ^ >r(r§ c^rr rr (rq-rtr© wr 

Rt ^SRlRl <Pl'SK, c f RfsR ^RFR RR I (R RRT £fR ‘iRsfij RR Rt ^1w*T <P'©^«J R’^'sR RftR 

Rtf*t RRRR R(R R# I RRRWfW RWsTf iRRftR ”^»tR(RRTRR: 


2pr^ ’*i(^s» - "*i fe’f) wrfr 

wtwf = — x 100% 

spr^RT^ 

frft^FT 4.20: 1000VK t£RT C#?r RXRRr RRR 15s <h 10 kg R^R 5 
10m c®Rt '5j?Tt x tf% 5 R ^TRT r 5 ^ ? ■ 


^SR: RRSfR RfR^r : 10 X 9.8 X 10/ = 9,800/ 

RwRfe: 1000 x 15 = 15,000 / 

-iRrrsRW: 15,000 / - 9,800 / = 5,200 / 

RS^rWT : 

9,800/ 

T ^x 100% = 65.3% 

(,'©I»R| '3|<ll<p RR fR^jRc<PC'y ^RRmT 4RR ^RTT SlfvbfD RRR^ Rf^R ^T^RTT 

RR WM %RR (7RR RR %RJRR^R RRW®t 30% 4 CRR «|R0© RtR! 

^W4.21: «tC®JR# RlCR 10% RRRTT R5R RR RftR W <mVM? 


&3R: (90%) 4 = 65.6% 



4.8 ^?T (Sources of Energy) 


■'JPtffa tfeSFKPP Tresnsft/T W m *M<>IG*i5t $fc><’l>1 I GVfDlajJfcalM ^ m. 

C^H C^r^f ®tl^s (Pf^T (.<)l<|llft <iR 5 T?t >1©‘S? ^ITfl srpltelft _: ST?rt <P'Sb'-f 

*1(*!©I?1 ^StsT fert^T (pint I ‘*tfe?T HT 9 ) 4.12 ©1*1 US (TPfftTlI 

©GllC© I 


4.8.1 'aMMiSMWI'lj (Non-Renewable Energy) 

'jpNffa ^Taraw tf^Pret (.VW.'f *l.w^lw?l tf®3pT ^5Tt '5||'*lill (pf 9 ^ < =Ttt' ^TM ^Rlf.aS 
c*T"f 'Snfei o»*sG?Jt '*tfe?r «tc*i( ^pir ^s? <pag© i c*t c*T5tpr 9 frai^ ittstw 

<P?1C©, '*lfe 5 G < f i <t(<l©.IS| 

<ric? i ^£it <^i% '‘tfer >i*)ct?ra ; ' y ' 


<r® ?(.c® </®^r. ’Iipt tT <r-* m r -’i I i c^r 

’ttPr *rt <p*i 4 i l R>*ifi$t <ct© fpfa 5 ! 'ft®Tff^r > 
^pfk <pptf& w?r rn’i ’tt^ <> iM 
PTC15 UPTI ‘ ! 1^ '5PT ’®TT^ PftPT 

lilt ?Pf fetS I C5^t, ’fTPT ’3ft<r WTT 
fo'ifiJw>3 4T<fc*id *if?RT £ r efit 
ii^ipn ^{^(.*1 *r*Pr \spf -|% ?5T?r ^ 
'$^f T T <p|*f*i '5t?-'5f^lt® (/fifa ?TT (Pfi^ 
’tfk^*t?r sptt frigsT^ i sr#sr % 
iPlW *f‘?l s 1l. G'S'I *51153 ’tlPTC^' *8 <1 1C'S> I 
*)||I>5J f*n> C^IW C*T fa®T G'»l 5 ll 






^I^ipil'-TT 



lv 


4.12: *l%3 m% >§5PT 


(crude oil) gft^rf^ 5*1*11*1 ctofit 

^SRPPF *R ?rr^. MV-lt'llfaC'S CTOOTT nfk»tm w C 1 #^ fern ^T t*3»wlf>l^ 3Ptm ^ 

?*T \£)^ TTfTPt TTW 5lGfll *M*»©J*lG«ll’tT *iWpf <7T^ '5TTC 7 T I iilfiSfl fsn? C®IW (7T s fTPf ^?T 

(TilS fepr \ch 4 ). ^ « w%?r ^ ’[jpt cspiipp vit^c® *fT<pr <fpr< 
<pt«m ^prnrr ftc®" ^ i •aiiiiic^ ^TMicwt-f? ^rtpr 'j^^iikk^iw -=#w «£r^ 

*1><l©.li1 *P^k % 9 l(.*ll'^l" I 

w c®P*r mm *tf^TP <iw«i<i <Rrre c^rsftTpT-a «a^ ira^ ^fFfrf^w n«i<i>Ht ?*[. ipit 
^MFT tswpiaw I c® 7 !. ’OPT, WTT TT t^WH 111^1, STT^H m 

?ro wi «ptf ?mr i ^itf&sr ’irm. ^rrcw 

^IkvS “'llsiiiK tSwR'ilN *5) Ic© sn*I^ v£J^ STTC^r (PT^t *^^*1 1*1 <PW c*lfl <PC<) G^PG^IG©. I G^TSIT 
C 5 ^ C*T ?)C?1 *i.( *1 ©I « <P5iG© ^ (Pit 5jCsT <i(<i©.l<i *P5iG« '*11 G*^ v al©G®i 

*tf^5T C® 7 !. ’UPT. < 3 , 5I C 'II ^G51M*lN f^*I G^G r| pC'! ^5 G^fT^ ' c 2^*f^o ^Ts 5 !^' (j=ig*1 I 
' : aT?r ? f? 'aiNlG'iS ^I^fcj'S Ttlpr •^•Qg^I I ^Pl ?7?r (pltf falpT ^ <?rf*f 



(Tit, ® 1 ?T PlFfc-'»'»lt<l^ WlW feH ^ S 2 (^ OjKl^lfl wr ^ 

■^[j R>^ expert c^r*? ReSRrt^ R^ih, (R©t <u<i$jii R 5 ^ 

*mm\ ®tw?r ^ ft©R <k?t i Fp 3 *ik«'W 'fRlRr ript <iiRgt ^l^ilFn 

c*fi^>, rR ■'ftRra' sic'si^Fi ^[p© ijcSt ^R^l(,«T*i, <pIc'st'r rST ^ffer c^twt RH¥t 
c 5 ^ i 


4.8.2 



Energy) 


^ CT ®R*ITC® *^s*T WCW ■*t 1 w 'SRsT 5 Tt^ WTf W ®T *R, SffS®® 

<fm #3 ' 3 *R wrf ^<r wM rRrT ffer Rr Rl" I (Rt "“tl^ ^TftTT ®TtM 
crr, rw^ c®nnm-«fsr R*rt c^ <rw, «rtm^ r®r c«ft<F, ^Ft % *rifeRr ^ 5 $ 
^mr crr *r%r *rtRt crr i Rftttw cRtwr ^?r r c? 
1 ‘tF^'t 5 Tt <PTC'© cRRRfWi ^'8c c, ilc<p ^Tt ^rr «'Ml*i«u*il 5 tT (Renewable Energy) — 

R*fR (7T *lfw *i<ilii*i <Ml *rtu, C*T RT^t ^Rw C<Pl(. r il Rt*W C*T^ I 

I£lt ^5 *|RfR R<T CT RwR <iml*j W ® 1 ?T ntF ®fiR?T ®R 
H<HiMWlR ■*!% I W RpT RtE^ <#t<r*r >IU>®«'I ®lt 4 *RR '*|Rr <U<ti>R 

®rfc?rr W 5 i R®Rr w*}n <rr ct £©R wT ^ <ml« <rt®?R sftrr 

1 %R*t R®tRl, r?r# fw c^fi/Tf r?RT i 


^iffa ‘'p^t ^iRr %■ ®tc^ ^ w h<jrhctI’U it t1w i ^ ’©tr^ c#R ^rn 

^ce^ *«iRhj^ ^^to© %r ^ 5 , ^© 1 % ^?rr i ^#?t -#t ^rlrr ^rt ^ w*r 

'“ifw ffe ^rlrr ^ ^ ^ce^ 2f#r® ^'tt i 1w tPf c^rt ^ 
-'#(^*1^ w ^?r (?t 5rt^ w w ^c?r c^ i '*rtw?r 

4 <pir 'ST^R^W'ia ^ 2®ft w ^ i 'St^iR^C'©^ ^ ^kcew w 
^R tTRwr^U ^ ^TRRr (Biomass) (?H^, ^rorRR W® C^WfWt ^r ^TN#, 
i£|r^w i w ^rwftr ^l^<i c®®t, 9 trl 3 T, R^ c*^, ^^riRrr 

#^r *rft#, ^®«$cFi ^tiRiw i *t% ^ 

^ ^f?»t i ^3 ^wit ^ cwim <?fet c*R ^ *rtrr 

^tWRT^ T RtTRWt’tI ■*lt^r ^7T ^rt^ I C®^, 

5 tTbT <p«4«nl«i i i(.'©l c*l^ R^Rc r i^ ^spu ^nfti ^c?r ^trr *rf i 

^liMwi’inl^r <4t ^ wn, «r«iR^ ^mr *rt -*[1w ^iwtt ~sm. 

(.RI^hRp, •ql^lRp, ^?rf fcn®T 1%f^«rNtsT i 

^si^r 'q( i i( t <p3 oi<ii<p ^c?r ^rlw, ^rtw ^(Rpo^iRFi^ ^stWtt c 5 l^ 'ailo^il ®t' 5 t f^?w 

sfMT ^sft^ csprN 3 ¥f& »i% nt^^rr ^mr c#r 1 *jrf <$& 

^srRt ^Ic^l ^ c*nfw ^c?r ^rtrr, ^©^ cwf irntT «fl^ ^it, ot 

^micf e*fst ^Rraiw 1 ®t ^iwhQ ^tf^t ^m?T ®tn fet ^twr f^c>iw R^u.® wn&t 

<P^k | 3<p3| s ff' ? f 'qR)i£)>i( <P?H.® ^?T- ®1^' ? t^3 ^®Tt ^TtTT ®lNI(.^?l ^ ^<pF| -*1^ 

1 ^(RR ®t‘ 5 lw <i3<i^l« c^f^t fe?r ^T ^irr 1 ®t^ &R(.® c^f*t ' ; spii^r?r *^1^1®' 



~sm, c»iRm» >n!>iR R^w> <ntw wl i ^ 1^41*1 ^RR 44 R Rf^a Rr (7fM<r 
^3k‘'! 5 i, Rter ' ! ®t?' Rc«?^ R^ R (,«?<! <rt^ki RsR 4 ^ 1 

(RhR^ Rt cR 5^® ^WTf R 4*kr 4t4 cwr^ cR ~sm. R*t% 1 
cro* r ^twt <4*1?$ R R^c^ R*tt®r R?fRt c^?r R R $$Mic*t«r 4^4 cRt 
cR R Rlw <£|R Rj 1 c^ftw R Rhjw>«i R*M RRRt <prftiTf ^1 <7r*tt4 csk4 r 
£T 4R ^rfat 'Sw Ttrr, Rit wk'S'Q ^flrr’lt •R ^?r *rt <?t ^11 * 5 lR(,<H < !inRl ^R R 
4 c^t ^R r R^Rt c*k4 w csmt'sR Rs Rr RstiT ■ i! {R%r Rr <is$R*i 
cRf ' E Tt*r wfa w «ui«u4K«i £®R w R 3 ^ — cR 44 44 ?^ ^Rt 1 ^t, 4T*r <$ 
44 ^ Rmr crf $miRm ^41 ^.tMwRi £»R 44 wiRR ^R steRMi RR 1 Rt 
4 R 44 4144 <4 g$4 <imR 4 R cR ferc44 RRR 4<R 44 4rr 1 ^|Ri%s 4t44 
44?4 R44 "TO cWr c44 jirR RrtRr c^r 4s4 4n i *}R%r 4S44 C4?*lt R 
Ror 4444 4^, wi 4 (?f*R (cw gtfR) <£\ 4444 RROM C 4 *l w «|| 4 lW 4 <R 
44 G» w 4 £ 4 ^ 1 *mI*mmMt R4 wRtf 4^; %^*tlRr (geothermal) | 

^iNlw'si ■'’jRRR 4 ?R Rr 4 RR 1 R fRr 444 cRi <44 41 ? r 4t£4 44T 4T44 cRt 
<R R 1 R (R R 4134 RkcilR'iR R4£4 cw 4t4 R^tt^r 

Rs,^ c^lor ^irr 1 £|RrtR i£i , *fwf ^rr oi<i^N w 1 (^Tr 

wtTr^nrr ^ (Tt^tiw ^ RR >i^c^'5 ^Tit ^rt¥ (?T*rfc*r <j«N 

w 1 

‘'^RfRst vii^«<ii R^p*t Rk¥ ^c?r 1 RRw ^4N x tfR, 
R?¥ wn ^fR Rk4*k4 wr ^ (^rt ^r ^ft^rR *|Ri%r R?¥ gR csiw c*rer 
^rr 1 ^RlfR srtap - >£1^ C4tM <ij<i^l<i 44iG» sfw ^irr 1 ^|R% RRf 

^it w, suffer RM4 ^ 4G4 Tsffl ^1% ^r ^iwi ^frr 1 



tn js. 
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3*4 : 

1. WP&f't'S fk?T <P?IT TFT »l'*)fcsr3 

f*IC'|fb» ^1T C<F*T? 

2. Wf (TPtfJ v$‘»<.<ll W?T 

tf^WTST/TFl f”3t 2FFP l< fa 1 *1 TJS'.<) *Tt 
<»*i;,<ir 

3. '#(ft W 1NT3 fo '<#^1 ST(’.5||'**I rnftp 

'■w^l‘1 fclttllsM? 

ft 1 *lfe foTfi/T [<K.*I!>*»I ^RTt ^TtiT? 
c^r 1 *rcrrc*T sffs 'ife w *nr[?*i 
^rr^T? 



TfSHT (S) 

4.13: ^4-iCW-a i 


*llffiR>4> WfTtr 

1. 'fFPFT <rw?T -3n?r i<ir*>vi r<n%| s^^r^ra^rr^rTrra c^ra *f§Rr$*T ^?r ^<r? c 7 # 
4 1 3 c^tlTTTt ^cnw i OA, AB, BC isrct CD ^a?r ^tt '■ift#* <m 

f'lC.’lfwi* "^Sf *11 ^4*7 *J*7T TjrpSf <p^r ^ofK.®? 

2 50 kg ^r?r <a^(& 10s 4 f% c^nnr 5??i 1 <?r ^-rre? 

^T5T <$»■£? 


3 . 5 kg c^l‘1 ^^P&T f^T <TSiT ■S'T?! 1 0.S' ^l^pfr- ^rq 
erarrr «m ^sm #sr ’nfe ^?r 500/ ^ 
'•il^i-ii'-r <p*rf «,<iIVi? 

4 <fra«fi> 'SFP'ntF't 10 ky v£FR TsjTir c TC*t 

5 k(j ^373*1 ®jlT? <l«(.-q‘ fk* 5771 1»*TC?T %T 'SI^ITT 
?rWT i ^fVr <tst tjfrfo? fac^r, 

10 ky f‘«.H Sky Tj^Tt^r 

^ic-5 i 7 t»1 7 t ]Qky Wif l/7i 

l?7i fki> Sky i? 7 i ^ck? 

T5*FT S«r <7T»f ^F5? 

5. 100)71 S’JfT O’tw Sky isW*) ^4*Ti? 

cwm C^K ^W^T *tfer *ife ^ 

Pl 'Jxl ^iCs 8 ;! f^5 c f S -<M ? 




I 


5^r 4.14: f jt&' feft m t^Tw 
/FM15ff75Tf i 






'Q m 

(Pressure and States of Matter) 



"C^PT iFt^ r ’ s Ut^3^r 

XJSPPf *1 1 1 5i'3IW iy<i*ar«i ' 5 ^T» :5 T H i rl'<lT<i'S3l* : i1 Ts-u^n *i | 
3RTFW TO OH4H ^ C^N 1 Vl^JT 

'aiHl'3 i jS(.'3 fes ’sn’o^snr f^r ^mi <£ra? 
C^h^T V3W fi.WL<i '3|R<S|||>f> ^TOTTOl 5f% tst^g 

'to I JReWsr ■gj^' 5 r *kT>I csFTfa H ^Ivi 



James Clerk Maxwell (1831-1879) 


5.1 t?W (Pressure) 

wm\ «iww frHfro ^rof®m m ii H£t w w<3 TOtffwiR m i «NTO 

4<#r ^ipfitfe wf <jcto i ^rmr wnro ^ s towto' tto tot ^ wbt 

<P2ff ^(.<1 <i«i(D fS<p <p)»lc < i "2tc?n^r <Mf ^c<i, wfb «Jc1| I <?PR ^fsr i±i<Jh>| 

3K® C^TO TO, ^ 5K® C^TO TO fTOT C®ITO TOt fTO (&TO TO (#* 
5. 1) I €U>»)<MM TTTO ‘ 9 ff3TO ^ "TON <MC <; 1'9 W fw TO 1%s[ I 
c®rro ^kto «i^r cwr c®^?r fro ^ ton - to^, ^ c®rro toft wr ^ ^r F 
^ 5TO^^®1TO ^ A W1TO1 ^FT P TOS 

p = - FttTO’TOT ML -1 r -2 

71 





vrtwfc twfm ^ <1 h«; i <1 Hsn c?^ ^rtw -*m m 


1 3rc*f<F "5^¥ 'S'slii C? 3 ^ *tffa <u<i«.l<i' 
•?l(.<ll *ltW fi'? 1>M ’SffiTlT ^3T I 

?«T 0®^?, ' ! 3lt c^Uiki^i *ft<Ht 

T>H P 0®^! fN? spgjfa 

^t 9 f p fas cp= mr <rtf“t ^t<tt 

^ ? w<p , ®ft<r "Pit 'ikw C^lt 5 it s 

F = PA 


<R<T ?«T 2ft?Jf?r 'Ml?l ?«T 2ft¥M<pltl CW3FF«T 



'spffe c^FcTC^t c®f<r ftww *rat ^?n csfera 
^t?r ^t, c^^w<i *i%m 

If ^ c®ter ^iw, o k ww<i t*i?r *r? 
c®k<i4 1w' 

m c^*it?r ^3?it<r ^<r c^t fF? 

(Tit i ^ eiwi's^io, 'sh nmfrF 
4#r (THtf c^r 2ftntw% wr 
1^?<rr ^tnfnr ■ s! t i; rtc ? f i '®<i? ?T <iUi^Ui '^i T Ttc^f 
m csfmrw ^rc?r ^iMw ct# Itort ^r 

i^r ^ ^t- 4t Uw% r 3 \m\ iq^ *firit 

C¥l?l 




5.1: <P'syvg> wra^TT?! ?®T ?t?l? WT '51?' 
fe*rcsr FT? 1?W ^TOT I 


®?R?? 5.1 : *T?JT ?FP cwsn? «? 
50 kg, c®rar “iflra? <ct 
C‘*wi<m 0.5 m 2 4?° ^ ?rt?r? 
'®?t? c^xw? 0.03 m 2 i ^t Iw 

?C? ^T3I ?WC? (Jilt's ^s FT? 

<ot? to 4?^ Fifein «rrwr 

Wdt's w ft? ?t?n? <Mr,-i? 


&s? : «? 50 kg 'S^r 50 x 9.8 N - 490 N 

??? ?R5 i 5?? FT? 



490 N N 

P =~— -= 980 — 


Wi vrlfyui ofT^ 5 "Wst FT*! 


0.5 w 2 


m £ 


490 /V /V 

P= n . -- =16,333 — 
0,03 m z m 4 - 


r.^t'94' w ^r.q -cj <£ii TJT«t f,vji|| 577 1 ;»ii«Ui ttspt (t^i ^41^ ^<r*T 

%177IH «RT 7T4 ^T?I 5JTEJ >|^s OT <?T '3TFW W C*nr ^ 

■5T5^sf $t<r ^it *mr 1 

i?K*Br '^1^4 [6 *tr ‘"imcvi (P) i IN ^r 1 c^wr?r ^1*1 ercirr 5 ! 

1 p m <2fm^r^*?rr i 


5.2 (Density) 


Wf ^ ^irr% *m?fa uw m’f 'srPrn?^ 

>I W '-1C4 *JT^ s flTT? ^C'14 v ’ 9 f5t 9 IT4T h?|4kl I W&i >344 

3iiT)'-5i?' *tf?Rr B f c^W w?r w m <sra* 

oi|«js*i V 5TT 'SI4t«1 - sif) -l* 1 '^ 


p= 


m 

V 


C8ft*T 5. 1 : r«jfefj < ’lnl(.'4« 


wf 

(gm/cc) 

^5pr 

0.00127 


0.25 


0.4 -0.5 

*IM«I 0*5 

0.995 


1.00 


2.60 


7.80 

^fffFT 

13.6 

c*ihf 

19.30 


ifc^F? 5.1 -a C®t3?nm 4W45I? (jVftJT 

^?TT I =n7T 7TT*IT *i'7-11, W'TSTST ^EC®T FR<IT 4»TW ^TRT'S'4 

I (7TC^5 ^BRT C4TCT 1 #^T 3<F WTOTSBr ^TW 

»jf^<i <s*( ■'Tfra 1 (Traf^TT ■"pilpfa ^it ‘I'u's sic 3 ! wnm- <7 ifi? c4T*t ■®T 9 iiiwi?i *rr^ft 

$.C?IW *1C C ‘I fai.4 I 


StrioM 5 . 2 : 1 kg *#i^5 0.25 Itg «fp-i 3>^r <? mr?r *rer ’sttt ’srrersrf ^7^17 1200 cc 
'!lt»l*1 »l*i y 7^5? 


^S3: ICC 5C® 1 CUV’ 5 Ft^ 


Utf = no -bn) 3 = ur 6 m' 






P = 


1 kg + 0.25 kg 
1200 x 10 _6 m 3 


= 1.04 kg/m 3 


^rt^T 5.3: WtoFt C5W ^ (Dead sea) 4<I ’W? 1.24 kg /liter ?I^C3<T 1 kg 

•‘Ttfc '3|lo'o*i ^5? 

^53: 1 litre 1000 cc <rt 10 -3 m 3 w1w<i csw ^<t *ffe w? 


p = 1.24 


kS 1.24 kg 3 . „. 3 


liter 10 3 m 3 


= 1.24 x 10 3 kg m~ 


<t»I(.W5. 1 kg ’Tfe’srWoJT: 


m 1 kg , , 

V = — = — - — — fr rr = 0.81 x 10- 3 m 3 

p 1.24 x 10 3 kg m 3 


0.81 liter 


'StK'sH 5.4: 


r W? 1 




^S?f: te1% cefl^r fer i , Ftw?r wr 1.67 x 10 27 kg, 

1.25 fm = 1.25 x 10 -15 m <Mcat^ RtSj^ Iwrt csfl^FFt 
<7Ft <P<K .'-0 cWCkV^ ilk. ><i<i fe,(. J 1 (. < l ? T5U5 nlf?r! 


m 


P = 


1.67x10 ~ 27 kg 
~^r 3 ^(1.25x10 - 15 ?n) 2 


■= 0.204 x 10 18 kg/m 3 


>3% ^Tv^blfD (FT <P v o (FT^t C^FrtWfT <Pill ^<l<p|<l! Ft Ft^RTF C*l[3l*ifiS 1 CC 

firf^R '3rld>, < f‘l(.«tR Ft-FfsTF PlSl§p-sl ^ : 

m = 0.204 x 10 18 kg/m 3 x 10~ 6 m 3 = 2 x 10 lx kg 

^ »ic«l ^rfFT ^FT •ikjwi ■'iRiR'a «<r'. 

^tWit ’SRTFtFTS I#t (FFfao ntf% I i£Rs^t fF^flRItPT «ttW, Rfcit 

«t1w i ^«t<K3w<i w IfSSf cstfftFFr w c«tw stFr 1800 ’® e t ^nr, c*r 



•/fflC-Tt fSfrTWrt ^W\ fi wr *l< ij^r ^rvp^ 

ST5 fTi i lr*fn? TvTST^T <JT3T*i '. T rf®l *97^ '3 TOE) i 7 ^ 'fW^ fpl~ 05 T^ 

; 3ira^*i i£|i?to <g raro?f ^snTr-^T v^ i <si? iw 3 r/t 

•3lf t "»«n *T® dl^l 1 H'Vff^JC^ : «iTr5Tlif «TFFftf ?fl^X 

■i]T|l 5^ ^Kf 


<f»TWt: <]fc »' < t-T»>M*‘?K^ FM TTOI <7®J*Tffll ^i^T?T (7T ‘ 3 faifl *f?PW PPMFIT C513£ 

ji«W «7PTi ^ ^l*<]^T ^ "5|*W F *^f;r. 

M* ^fF f#rOij> *!»<?!*? r-*>!*ilf] ^l^if ^ t 


•Ft 441/c/i €m 

1 =- = ,o^To^ 7^ = -‘ “ r ' 


XT* CJff •.••li)lf,*p •'iJS^fr i^fTT •.^n®iip‘ ■' T rT3 TRtl CC-ItS 1 '5IWT _TT5[T« <nw*i‘ )■ V17\: 


-r^r* = 1 > Hr 11 * t if 

r = L.utf * itr’wtx 

t-’ik r/ir-nr-t- «rrisr c^tw n»n wi Jn-vitwf.wM 


53 ’JTypTTjf (Air Pressure) 

•Ti'iiC^n ’iK'i’i i?i'^ *nw i ^rs^n t>i>i ■sriwt^^ 

*lf ^RFl 'SflSRRJFT "I^SiCs)*? ffil £<P'6 -h it.Cfl | il<?ii' f?t v ' WPl 

alt fpfl Sl v i 4*1^1 ^I«<*1T ; C*1‘ 3R/T '/r5I l 

stm^ ^hst=t rM ait *rmm &m >7*t, aft *iftm 

'laaC^<t FI*flRS <ptf^!^iTi' <M(<T '5r*Ni R 5 ^ C»lt iiRt ii| ?|-o*l 
^ca<j vri'iRl ajT^CW *t#i<T 'St '^SWIfl 51^ far^lW 
5C5 .^RTs ^IBI i i^T SRT *K>l*tT«l '5f?R?T«T5'l^rei ^ >RC*lt 51*f 
R5«f)*ras t7*P\ *gF vn^guf i vjtvjtf <rair,x«i it Fm 
10 s N/m 2 •qr?! ^1 fpf vjNitr *vv im* .^cwft 
Rlf^lWl 'BfITWI 715 w1 *TI* i’tWT JS'RT OalC^t-fl C^f W 
?JCTE5 W 10 5 /V. iflST .STFI^RrFn?r ?lf%? '4BfiT| 

ifl^irCJT i)^T?T Fran ai^Flt a{^ ‘FlFfl ^*C?r ^)tca 

5^T. illfv ■*ii%T. '•seFT <i«T 'DRS >I|t ^FtIT’ lur.D<l FrZ^f* »S’l 1 5f 


^RiP.VF? T 5 




&P i 5,2! 'iKd'C-'P W 8 !)^ 

W -Ti^irrfifi >7?^ ^<w 

?IW'' 


I 





• <iW 57.05 FFfT Tit Jl<f IfR 'ilflJ: 1^ ^TR!Tt 9 C?JI'S?m TTTfEi • FIT CFTS *T?I SR c 5 ?*^ 
M> i>l& 7? 15 <71 r.*T- 1 <i»(i 'ftiElTTT Eflf'iKC'T- ^IW I yTV 'TF’lltH tiT^r^T wllvs»C5l TTl ■’fTC 

(.tuik wr «ii i *13i fji etpi twit wis. i,"i**i ciwnr f^iti tiitt •'iisiw Titscw «n Mcf 



5.3; 1 3 1 cr i.^rr^f^PTfra im gapr ^ppt fgw gj* *>; ^g flIBjfl n*r 

i b) gfgg sr RT^l tig PURI i M*f chi* %' ighlit*® (FriiqJ UsH ■» k.-i nT < c) st^ri irr flirt jt 

•ff®e?T )rt «n 7m^T3T^?riw ?5% tpiwi Writ^ai nvi *i c^ttg ^ omwmw gpg*j*Tf 
wr w ttwt C 5 ^f ipWE# W. tit -sfR^ra Tr^PRi titw to 

(. *x>IT?m rsaiifl TUSK/w TTTJT FIT l^Cfl Hil*sl ^5il4< f.TJTIIfev* i (/‘vslfljj TPs Pi TFT 

Tl«ic?J C^RRT T*T jM'Sfa <t«Cfl<l TTTI17R FIT T>S5:'S *fRTK Sl^sl TT? •ti'sit/rci 

fit fir« tt tww fern 5,3) • cTmt <71 farfwfi*! sue ^ && 

( *St 3 TT?T >^T?r PPH dcnpf: ^175 TJ 1 SS 5 T?- lSTfiffirT? cwr’ W?'^b"C^ w * 6 W 
ttt cws ^sf? sirtr i^ren §*1^ <w- <3*1175 *p>?55 sp »- fit cwj f;H«iNf.*i ttft 
'SIT f^TFl ftl|'l’lW*T- ■T'K'T-fl *Ht>(fl© i9Tj util I W <yti 7T* ^iiCSj ijtC't } |!Ctfc I ^I^T '1l'*)lC^'J 

snfT’ stpt^ 'UT ^vfiTrvr >scr ort Tit ’tttt *>riw * 5 ® th^et ^raiiFWi ( 5 ^?nf 

' l jf.<&<\ FT&TI^Jf g>J?r TftT. i«iSfS|F|A <fl^\ TITf Tl^i •I' TT^rFTi ^fTPTTg g)V|T «S??r '^TTT? 

W^T cs|St 5.3 ©nos C«lill&7< iT^inT^ CCliS 'tOt'SlT ^lUM : TTi7ll STTII71T bTM i7f5|«T 
3 N 7 T JN 7 T TRl I ( 7 T f-mi 5 T •iTO TTSTTrl TiTT e^f ^WIT 7 # ZU& f^HWFr^ 
TBTiT CVflGjTlTlTg vpj 5HV| onTRf ^5f ^^flTIlTT ^7T *TT TTJ7T TTTC^ 

TQIT TlF liK^llilFslW T !7P ? lRT <TfTn7rg FW *HT 5771 Ml f.'Rl' *D«f 

§t 'PT*J*’i - Tili^ i *TT sTTi gt •’ttKir,<i> fTT^i' wr/i <pfr«3 *t><ti TFI t<v ^(s, r.- ; i v i i^.n 

751*1 ^<lf*T 1^*117^ STTPi <ri^ft<7J C?TP*I Fj^piT’''? < 7 % oil Mig oTSTiTTTr SlfT'J 



TPfln l ®rmt *nst 'ait* «TP5'ITW Ff*f C 7 ! <nvi(,-a slRPiTT ^yj<r 

VJ«T>jj>sQ £7f -$W>Vj ^(^-S I 

5cov©k ^TTW 7 TR?I’ ^ 2 IT5‘lPra v !*l^ <N.*I ^TTOTRl STPW^PTf <rt^f fa<P | 

Zf^tJT (jgpr ^fvslC 7 !^ C2lC r ^ W*TT '3JC r, < 1 <1^ ^l-Wf I 7 TvST 'S v fC^T 'S2Tf *HM *11^10*^1 

w ^ Wf6 
^TlT^r "515“ >i)$i > lf^l <3\b <\J? *rWM1$f 

i • it 

ciFr&Ffl ’sngrm .sjc* 1 ^ s*Rr fan 
cf>tr i nn fo* 

■‘Tm ■®Tsn ttnsnt ^srtnt ®*rt fan- 
»a'M‘4lM fan ToVS *TRT ^TJ 

n^r c®t *fa c r ^rmi w nm i 
TFRr Wl CSfan 3®tnRT Wn ^TST 
••»lf^»n^t tfeM ^fWRT '3TRT (Tit tfen 
^fFTtFT ^ ffilnP 1 5 7 fT T»Wf? I 

: S^f?T (. } MlM ^TI'slTifl n'lvp (TT’fTC*!’ ^5(i%f^5fJT'S •alt nfal aw) a |‘i 'oif«j!)f.'b7(.«i£j ! 3fST?r ?n 

«rm <rn csTc*t?t $ fe»i ^rsf <pfl(,<i «rf! 

*rfirt •*t#3*]w '$& wpf?r wjtt* Tit va?*t -wnt i ks ^rn ^Zus *rm TKtn 

nTSTCT? 1>H JTf'SW »|y*UI TfaF "3R7^ ^5 ^mrf «ll*iw«| -spl^- WO lIT’Sm ’Flan 

‘sifal'teTFra offasrH n*n *rlwr i *M MtelWHp wo nsf^T aind 'srav® nn ~ l *s 

OKU «rppt «T?T 9 fa'SR3f5:C4?T -T!7®T ^T5T^ ^r§E5Tf*lT Wm- Wf faWtfF 5TT, TTSmTV ^fTnl ^ftRR^'3 
2f3Ts ASIC'S 3TT l 



0 5 10 IS 20 25 


SH»t; limit 

ifa 5.4: 5» oi?i FW il-ali'iu T5FT 7 FO Fin 


’©'rRR't 5.5: 'flolWv'S?) tjaid (29.029 ft) •d^k.'i t* ap*f> •■iHU/^V 

®W: 29,029 /£*= 8,848m 


!5Rn 5TFF C<2fCFf CF*lfe SbbaHI FT5Tf?r FPt ^ FToinn FKTI FT3 35% 

•pIc/st* CFWT Fi^|(.feu*<5i ntfl'-iH'S pjpfjft ’’JUH 3H 1 /3 FT iiPF-'a ol'dn*! i 


5 . 3.1 ufeTifan -nf^r 

OS |*| s) I fa "Ml 5 faxF ^IC'H •Tt <P v U, , ll f,<^l < * fensrf TflTW I ^HCHl faP fF¥T 3>W^ j yf.'0 

fan c^r offs C5tro ^?r Fn wm ^rMl^fa ^ wm?r Fin^ ^s^rr , 
<jiMl<ifa n w 3 i4'S? :5 ifa '^fa wp 3 4 *r^t <a^tr ^ fan fei?^ ■»fT3?rt<f 




mmic* i {iwrafr ^rt— fes ; ji%r iiifaEu i.rpi hi^ii i^v^r rfq 

W('i lisSH^Fl 32 3ft’ R'W 5^PS <Km f'.VTCST WR fe$, i - . c i'??1i"^ i;Fll 

<R5 tjgfeFI ^3VfC3 ^S^iS 'll i (^fTSRjT *fC?{ Rife C/FRs 1§*?jC3*?f «FreR»lf*l) 

riir '^pi ctim ■sffof n?r fej *[fei sffeffi i^i 1*1551 33 tiro Rifii 

f FW 5jpi ^TRITi AtRI wa - HTR >3f& 76 CW CVfW ffe*l 1RT 53T i£R 3[rfH?iR 
RT<Ft ffe> 76 cm •iW5'oFt (iIJRl (SIW out- ^jfsf TTs* ps^F CW'FIlRf iThtr <M vfiqR RR ftRl 
fed HI'- *°ftf^Rf Fr^F C1W ■^tRTTTrfT 5 l*l^> 13.6 ,, ) s l df*l. Wf 1TR dR? •arfaR fe5£$ RR1 
■item ®RJ tftfd* 1 3.6 W ^P5T l 

(iiiif»ios '*i<fIt? ^ rch Rpr (^4c > i?i tiifiapr 

*m 5fWpF r&m feid nr- wi isetm 

spill i'.a«M <1i«IG*hl C*t FT' 9 !’ ?5 ‘feld lisfl ««1C»I'S i,R5 
•41'a.lWfl FT*- FR? SRim. *009(5, ($£ OwS^?! 
i.^lt'll <FPPR HR <R? I 4RH ifi ■■jl^J f-pF GflH- RH 2J0| 

^?ra csssbi <ihr5i fisfe cft m- ®*r r.-=ronR 7e c<h 

HTC5TPR} FR*T ^»fi| TTTi l o*R '©HdR SMd ^FSTCRtl RCR5T 
'*»(( viKt^lH iRPF l£vf£«J -jfe l 

«n?flT «li<i5)it H»d ^IFoPTR! FTdR £i? iffe# 

'BftiWfo ^csfePH 1643 RfdT i feR vsprf^r ^ — 1J - — - 

1m HI *lMMr.1* *1R dd '.1»1R C^TRf '.F§l IMhH fel l U 

iilH= 5pj ijjflpl «(^ti r. JJ'S^I vf|?R : «c?, Rjrfp ^IRFi : wiT 

<iiw vfrtsr Sl^l <Ftfl .RWfe?iR i <1iTTRR ^Sl 5 ?^ 5?|^® ^S.5: •ri?r 

risk® m 76 cm v£i^ ..wr i ^ ^ fp^r ^iftr ^ 76 crn “ W " RI ^ " rr 1 

■spill ',5'iW ITT *|»WaI C^fl If? r.FRl <lR 1»PF1 
•1(^1 M C 5 t3 *!_•«« I .•* 1*1 I^C'llSi-i I •ol'ClJI MRuMl S'llR R w 415 FT -5 * 

•»51v’ISl RR SFUFTR RiJJFfRo J[RT *1^1 1^tP'9 i9(*IQp I RC='lfl ^T'TH <[*'.*3l i*tS •3lv> 

f.^lfWCR rwpi Ml ^l >| F?TR IMto IFrlO •¥ I <F1T75?^ R5p5r -31 HR 5f*-li ♦ICRM I’ICh liJ 5 ? "SUSf RR 57J3T 
7G CHI 'H IRCWM '.•iWiRl i 5RF 5 ! 9TI FTRI 

RrsHTR I5TR 3}TMT?| HR HTTJRfaJTSR 5.5) 415 GltTPI^lU 4? Rife ifeTi 
nl«l1»JlrlW *j*ft?lT 11^17^1 Pl«| RMf ?T • 4k>iPI4 R«f W RRF^l ; ST s f^sT 7h tTH 
Pfi5? Clfl 53) RR aFtoi 7 1 1 COt >’#&» W HR i 



5.3.2 W’stg'R m «a*R , *t s n<T*m 

f^in Trnyi •3|i^«r<^ ^r ^r? urar&r orfG§ i gftjott rtfw 3 , i4“r»«iir?i 
STC-PHTiJ 7 !*P5) l^^nTV) 3jft #$119 ^*IT *En£, ‘TRT «fff CFMT7R -WslPW Bl«1 <PC*T ffflZ F*Ki 
fftM STSfR ^JRf WTT 5 3F|*fTPRr t»TF Fl*l FTFFT WIRT^t %lt^ 

5TfW 3^1^ J|^1 Sflsfij *ff§. 5TT C*f$ ^fff? W?|3f T 5f*r?fTT ^K'WT?5«J SJT5 I ^ITIIGMfl 

OT * f FTTT^Tfl *R?[ GFRTCTT R-RT? 

^fR I 

r.'.'4Hfir 3J9R Vf^SJ 5(*fT|7^T vW 

WSfll ^p^flJsR "5*R f/slijfll *?Mr.'l 

v l I’flW C 5 * FTMTjRT C<G^ C^npt G 7 !^ 

'fflJTlffl •*■ SRI «n?T FR! ''|*v; <K*T 31 Hi ^)?T; pM 
: t>G3i ifp?T i Ffi^H ’arir^rr *vt?s 

fi? utp* *[ri7*’t?i g^ ^ i 

Fp TO l 5GPs *fTfa G^fTR HiRra 5FIC? 

■tfw t w oi-T-' tIr qjSss&wi *fnj* *fn% 

^f<p m 5CJ55 ( 16 + 1 + l = ) 18 i 

■<ti'?i£/i<i 3]‘ - i EWTRrvr 5T5f ^l?Guif>*i 

(' 6 ii«Fi»if<i<* fit 14; RlBr *iw) f^?r Jfr? T\i 
Fit ftt^rt oii-ifo? •«* (14 4-14=) vb 

-ailHiijg?*! («ngi)i*iH*J» FIT 16). ^ 

^irsn«i tRUT >!Fff Fit FH (16 + 16 =) 32 3JT ‘'PDF?! fit al C* •'T* 

C s Tt"f i Fit 3T*i*T JltFITR FP® 9 ! SjfG 5 ! 5 F®!*? w*rf*l 3Tl*(M<l> FSflIT *Tl5^IG^«l ^*Tt Fl'JlG^G*!? 
*TRT5T ?W ^tRRTF <>iTlv!?i gq. «B3 &m ^ITWRJ SR* 3RS TOT l 4HIW* *RF 
<I53r '5?Ff KTFTlTRf <T*/> <TTTf i <5T J$0 ^TTT^TTWFTCfT FFiv^Rl T>Fl GRT*^ 3RTW ■5ll<TJfl''*?T 

>i- v u: s > Ft^cjT^i^ ^<rr W«j i «niGg|6ii»if.g v»i*? rTT 9 ! GR ,, irG»T c^Rir *TI1T ^<r*G^t ‘ii *5" 

•5rr*T5TG<w ttc=it i ptf w «ifwr writ utc vrtfwm nT^i c<r1»r fct 

^<htf 'Sfp , f 9 nT? r i? vii«rrFi \< { i^ -ttftf .<1171 &?* ^g * t hg^ i 



/fTS 311 | 


5.4 MW cs^TFl 9 ! (Pressure In Liquid) 



W ^ 1 I* if.* ^rp'TRrfM <p(,5if.$ si?) I >i<l$ ■sric*'i **lTl*i^ ^I'olw C*W i i<ic v TF FT 9 ! ^I*p5<r <F?Tf 

FHT ( «lfw'3 <J|^il =2 ^[ *H'*l|f>15l 'S 9 !*! Ft 9 ! C^tTT f*S *IR ill (RFT *F— '-<I>I<K 

•MlillCWfl «fft<T''9 ^TSTT=T >; #5lt«f FM I <#T f^^lT ^RT C^TRt 

Fm 'Vj'-tH <f?tt 5j|pr crffc It'sr-iw c®rn^?i ^tt fs» ^rcir cf 

'-“I I <#» ^-<1 '®T?T , ‘3'5f* r (.'0 1*1 1 51 Ft' 9 ! f^ft! •'PSC* 5UF I *T5tt <lt^ >j^r 'SflCRfl n s|Jsj5i*|*i 

FT 9 ! f^Flrr *F3U5 I CF^TR/T A C^<SWTP\H < 1^*11 <r-C5t RTS (5.6 ?f*r) I >61 ij % 9 fC?' 

s<jw<i cr '3wr A rr 20t*r rrrr i 

A ■'JFM ^IFRR '5iUi'S*i Ah *5!C. c 15l RR^ RTR £ ^?! *l$.0'l '£& *5)CR5t 


■ S ' Sf*T Rt R^T 


F = mcj = (Ahp)g 

<Pl<.'$T» FT 9 ! : 


F Ahpg 

P = A = — = hpg 


■stRfs. vM(.$5i ^rfr ’lll5i *i<i 
RTF 9 ! RW Ft 9 ! <!lvbC‘i RTF«F I RTfRR 
C,«i« , li;i v5|[, ; (i||f.|<p R*t R&R 

Riit<j<5T?i <ii\5tc>isi FtF’Rr 7i*r^rfe*rr«n 



2 3 * 
?rfi?r5T ikmi 


lift 5.7: ^I(h«i ’I «i<i 5 i:i riw RtcR nfor fft (Rtfs ftr i 


Ft 9 ! crsfrtri 

5jiwi rt ’Ittrf^ ct w Ft 9 ! font xitftfe ^ ^str c^pctt rtf *rfrr 

CR^TtTT TR>¥ CRfli >lf*.t *TTr (<p{it*l<l f.«ic1Ri (/5T RR2? ! ) *5l' : u< > Ft 9 ! FfFtT CR RRR RS^sfFs R>Rf 
RTR Rt *t^ "^tR RR^ RFFRRt feRT <l>y|C*l| ^THT Rt I 5 .7 ^i<R.* RR75R sgui 4 ! CRF^ R^Pp ! |F#' 
'■’Jit 5l 'R3TR ^ I j*i5i Ff 9 ! < Pi*lf,<i <p»io* f.Ri?l CRRRRT 5J.5I0 1 ® - Wf.S'5 9 HRi?I <£JT?T RRl c| 

' ; 5t?' FT 9 !^ I J 1 i J,W5l s®1f.*T*t C^fF^ 'Sic* 5i( ,« 7 FJ5 , JF^ C 9 Tlfc(l(. r ll51 9 l¥ 

(RFT ^pF 5F?T FtFC^ I 




®wk<r-r 5,6 • sit? c®r^ 2,100 m ’1«I<I'»I?I <711/® <7if& 

FT^f -‘PflC® ' = TtC^? 


IQm/atm 


t®1*WI '*lll<l i l i <l\5>C > i*l <3^? CHS 

C^^ITHT HSffij ^SfFrl ^af& ^®T. 
(<£11711 <TS ^53171 faff^s W171 (7T 

9 tr?WT c r >s<i'n <r<t ^®?tc s t?t 

3*rC«ifl W &8FI ^TsTTTT I Wl'fll 
c<r?r 4 <h i 

Sffrc® (7T»f117n- 3171^ 

^im<£i 3 i w’i >ira^r fafci*N 

CFFTTC'IT <JC‘ltft I fttftlGHI ^ SET ^PTT 

• 9 tT?T®. -SSTtWr 


< 7 T (, 4 fMI 

Iviim* ^fw?r ^rt fHftrarsi ftraft i) ij?rt . _ ... 

5.8: limij w J T3p^'5<Fi ’sr-wir® 4C3 w 

ftftr»iw*i ^rw®T it ‘iw?. Ws 'Q 6 ^ ^rtrt i 

fttFsI (^STPT A ^ 5 !TOT 4 £RT 

W fat 4S|«WW -5^171 ^ftlTTilNt 51711^ (7I* r ®H tf'HTJH ‘'jiffo ‘sfftsTST h, 

FTtFsl ■'pRT ’t€t?T®T h 2 . 

■* 0 * 1*11 w c®prn7f<r < 10*1 Is? <71 (ft^rr ^rraftn) HwiiTf fph c^titiT ftftfs fti^ 

< Pl'S? 40*1 *lt - H<r ftc 4 4 1 ® 4 f<l I 4 If.®? ftft^lW'Sl 5 v lt* 3 <i ' 5 | 13 J ftCb^i ftf .4 < 7 T FTH 4 TSr 
4 M ^ 5 l ?1 

Pi = h t pg 

‘iW? ftlCF^ V JC® ^Iws ft C4 <7T Ft' 9 ! 41® <PW ®1<f 9 lft*O c T 

^2 — h -2 py 

41 /;®"? ftftyjiM $*nr ■'jro ftii^r fts 4 yjs ^*fE?KJ ftc 4 «nnn’r w hsUis-w : 



F 2 = AP 2 = Alupy 


sn^rr qiiiic® ^ ^ fw <7?r^ a ^r w 

• 3 M>fa<l s R)<P 'ST?! ‘ p tf^srr*T ^1 'SI * < J’J}<i ‘PC’S) <£RR •S|*|(i.4 •‘I 4 (.4 CWM I 

C^(.?'5 /?2 ‘SRI *11*1 /l 1 l?TC^ C4f*f \5lt (TKC® ’IIU* F 2 ^ W Fj C®tW C<ff*t I <Pl(.«T? CTT© 

tfl<r; ■ ; sT?r ■ , lf?i*rf c r: 

F = F 2 — F l = A(h 2 — hOpg 
F - Ahpg 


Ah blf^pSTU^if 'od<i«ri. ^ *|H'5 g *ir*iiM i5 J e i'5Tl« , l'a 1?1H <p !(,«?« Tbl£?J?r 

20T^r <P$tl <lC t,r N ^CW 'S5IC c Ht '3 «t*i- li«j» 0*1 

irtcsr 1 


5.7 ; n#i<Tfesjf3 33 fi (10m) *i«I4*tci 1 aim TJh'C’it'?^ 1 aftsferar 
5T7fa> 1,000 ft (330m) <r#?r *r*fe f'lTTOFt. <7T*rti7T -siro wjrf tfti ^aj -*pzcs 

3?, {ICS? 

: etfr 10m a 1 atm *rt 1 bar m CTOg(?t??T330m Mfwain 

330m 

— — ; = 33atm 

10m /atm 

33 atm FPf j, is» «p?ivs are i 

: S*r?M 5.8: c*pwir>w i*pt? 800kg m~ 3 ) r'l^ lOQOfcg m -i > *rw 
( V|.i r. 1 3,600kg m ” ’ ) IshU? ■»9(.«i<i 'spit 50 cm af*t c®r?r 7 p?t i 

S>S<1: UPT P = /1/79 
yareifare?! i sprr 

P = 0.50m X 800*0 m~ 3 x 9.8 Nkg~ l = 3,920 NuT 1 

igprr 

P = 0.50m x 1000 kg m" 3 x 9.8 Nkg’ 1 = 4,900 A/m" 2 
P = 0.50m x 13,600*0 m -3 x 9.8 Nkg~* = 666,400 /Vm~ 2 


5.9: i/Kiilfa' *#r >a?i? FPPf fsnf& >5<rre?i nifa sm i a Cm <£& W 

TaT^T '5T^T? 



wtfk w 76 cm *tfe5t?r 1 atm ^?r i *rtft<r *rt<Ff c«tw 
13.6 <Most$ nfc ? I»M'bI 13.6 ^tc^f^n ^rsfk nfc ^§twf : 


76 cm x 13.6 — 1034cm — 10.34m 

C<K<l!faw<l nfe Wf csfw 0.8 'S'T <Fk.S& t<K<llfaw<1 ^l'®l<l's| nfe 
*lfeaTcsrw 1/0.8 = 1.25 ^4 c#r^ 

10.34m x 1.25 = 12.92m 


5.4.2 ^RT C»W ^TW "4T 'gw ^Tt'SHT 

^ c®N*il feRl' talc's c^*r w esc 3 ! sflw ®iMl4 Ffirr i 

■'life® cswtwt cfe wj>^ <#f fearer feF fe ’fife 'ssrsw ^rw 

wfeR ^=T ®l r j«<l I (fe' W&R '3'S?c r ^ C4t*f 3W CWT «II<PC<1 I (R 

’few sffwr ^ «ww <#f ^r*nw ^<tw- wj^ft 

’fife® ^W4lW *Tl I 

fe 4fe<T 'SW S T ^M>I|R® ’tfe 'S5FT C’lW wf*f «kW (7# ’ffe® ^ FftW I 
"®W ’llpic® ®1W s t ®l<l^t*l , ®W '3^T S T f^S' ^ll®3<p|?l 'G''5f*T C^fW ^R ^TW ^C<1 I 

fe (7FtWf®fW ^fe 'tfSFT ^f’ffe® ’ffe 'tfSHTR fe 3 RFT ^ C¥«Tl ^TtTT ®KC=1 
oWGlW *ffe C®W i?RtW? fJlWt (fe (Rktfe *ff^-, ^*TS 0»W FT, fe'S 
^rtw ft i fefe few <tt w o?tw w ’iwf'Q >iHwQw wr ^?r ’ife fe 

fer Tj^TfWf WR ^SFITI 


Siil^r 5.10 : jj<ksI ' s 1lft(.'i> '»lPi(.fi fe«T 1 «1<r^» x T : s1s x f 1 gt<r ? ll < P(. < i? 

: fe<T Wf p - 0.5 x 10 3 kg/m 3 ’Tfe’^FTf p w - 10 3 kg/m 3 
<p|i(.<p 0»CT 5ll<p(.'» ^ i §<i'® wfeW ^llPifl <pki<i '»(.<! <i ^i»ih $J?5 ^,(.<1 1 

’spfk *rf*f < plci-fi '^Ur-s'H V "?¥ <R V 1 ^*r ■'Tlftc® §(.<1 ? I1W ® K(.®i , 


Vp = V lPw 


V 


p 

Pw 


0.5 x 10 3 fcg/m 3 


= 50 % 


10 3 kg/m 3 



5.11: 10kg 

< 7 # ^ff ^fs^, T^pf ^ \pn 7 r? (JiyctN 4tft<r 1 'FTf p s = 1.03 x 10 3 kg/ 

m 3 ) 


p w = 10 3 kg/m 3 , 

^5ftw^ V ^FFj p ^7T <Fk ^1 '®3FT Vp 
< ilR(.'s wff ^ik^ <p k«?< 

V P = \ V Pw 

P = \pw = °' 5 x 1Q3fc 5M 3 


^pjpi ’fifths v 1 9 ifei c r i g7T«rtwr 

Vp=ViP s 

V 1 p 0.5 x 10 3 kg/m 3 
~V~~p s ~ 1.03 x 10 3 fcg/m 3 


5 . 12 : *tFf ^rtftsftlwra' (TlWfT < 3 ^ ^FafaT 10 kg ^ ntfe> 

^R(.*i 'Gw <p<k.®i 9,4 kg «,(.?! (.s^ i *i^u5?i ■'Kiy <p-»? 


^(.y<i ^rtrrsJT v ^ft^ p 


Vp = 10 kg 


^Vp- Vp w = 9.4 kg 

Vp w = Vp — 9.4 kg = 10 kg - 9.4 kg = 0.6 kg 

0.6 kg 0.6 kg _ , 

V = - = ~ - = 0.6 x 10 _3 m 3 

P w 10 3 kg/m 3 

19kg 10 kg „ rrrl , , 

p - = — - = 16,666 kq/m 3 

h V 0.6 x 10 -3 m 3 J/ 

TTTFrfa 'H'5> 19,300 kg /in 3 <pk.«f«i 'ikc^ ^ 4Fr (TP'ik^l ^ilcs? 1 - 


5.4.3 'fylcwin 

(Tff^gf^ ot wr W etcsiW wf CTfSt blfaftw wrfw 

I C'oNsil fb^t < MC 5 'R ' 41^4 I '^' c f ^ ‘ ! $ C 3 T 



’sMM MMTC*! TfHiim »Tf 5H *T|W*T ‘■©•’/.MM 4W CM * T MM .'.MT-I 4Me <5R? MM ^*T WRTCM. 
M«1W£ CMMfCM 4Mi>l e^CCJfevt M»®*?1 <P53 frfCM 


4M» Imm 5 csftSs sflQTlfM® mm 4*{tlM<l» r.«Jr?^ 
^TfEMllM'S MM 7J7f- tMfM 47T 4M; 44 MtMM 
M*IMW '©MMIM gRIRP© $r/i M-sM* e f vr *f3 Ml MM 
mmr ?w mu? • mm^r 47 Swnfr? wi ^3f 
l’H > if, c > 'Twr.nf^i^ <7lfl* 'i| i|*«j : 

> hl f .v. w ifl 4M*R wpf^r MryjS) ©mm 
M l *T*|%r MMfi/J *Tl».w 7JW MM f.Wf 4UM 
CM? MM fRfMSfTM SR3|fM© 5(Ti MTC®M 
«TO M’S SITTERS MMHR I 

44 ^JStfE MTM5IM 

5?ww fwmit *r$ 5ei% w mtm i 5.9 



if* 5.9: r t <Fl MWPI W M'StSRM ^5 

*iVi 'l*.* I^T'.'T' F-, *R MM*3T ^llfl I 


5 MO© CM <RiM iS|M*R Mr5 r.M^fOMt 40M05, 4*ffO«T MWMlfif JjlF fMTWMP 4M»R MM fMT.TF M?*f# i 
MM 1 MR 5 4MlM fMlMRlOMM MtJfrSM A , A / 4M: SjjlSr .4 M’ai<?>fOM MM 

MSnM M^M4 ©fSTT 05TO3 MWf M*MI MM' 



4«R 44 MM 44 ©MtM<J 5WW Pll#^ M*Hl%a 40M £l*Pt IWHT ShSCtfcfliS SPSTM 


M>M0M l 

M*(C.'5r<i IVil^l Ti’,t| SfJJITiM M*<]i M7R MtiR'l itf/< 



•wr.ete 'sfM Fsre.^ia 7CM MiI5 MR \— I 4<l MR J.00 4? 'M"5CM ’fffl SIMM IMM'UR?! .71 

MfMMW MM MiTTM MMr iMffi RfMMfOM ®iM 7fOM 100 *61 ffif*? MM SMJ?T Mff^t 


4?t M^tl ifR ^M ^FRMMf. M^5 M’S <MM*fM !s nMl T^RMT RMtiRM !l?l nltft 45 M^te MvMSfM 
Mi?ff 571 i M^M f.'SWMl 4M>R f'SrfMM i.^fTT *Tlv=l I 4^1 «M*jr^ic4l' ^lf%- 4^ M^f'4'Ci •fly’ 
Witt'S Ml^MT W Ml- VIST5T 71 v 'fMMl e f «lt% «pl MR7T 1#1M fMlMMjl^ t&F 

'714 MTMMf c r M% frpT^l MfEM ■ 



T&fl^FT f? 13 f7t*f 1 ».*F ^ S|PF| ?T "rff^lT-l ^1% » 9EF — 

•it^TF «|fjr PT£t *ffP | 

"F^Fl «| TRF } | *TR *ip>ri ^if sCw • W T r f*^ rr lf T1 if c t?T 5 ^TTCf* 


^07v fs 'fpTW 


:-'R!*R rir 


HV = *,/, 


7TSF5 f^R^T ?T«f7TjRvr ^ CC*1 trri TPT '3F1D5* 

•^i = Ui 


m^rr ^4 (U'sh|?3 ^ - 




<T>|i7Srt <T[k*Kf 


W ,= jV .=.r,(il) /l (fi) = V , 


ojvr i- ijFir* 7»nK 


5.5 Ww»W (Elasticity) 

J Hl!? *SW£oi *n 3 P*I l*I > <iP* 5f I V^jfr c&fi 
dPSSj WTO -THW -w =53 Wo ^ 

InTTfle I u v'lM! WT-STr *r*f nf,<j!*. P^- RSv'^T! 
3<1<1 ^UCiCT 5*!?[ ^Si755 LWT L-l**l 
•STIT^R ftKE^T ftfflTi HC-'irj* | C">.*l *WlC® 

■ s rvr«rrsv t «i( _ »*ixi i>itii!i <ien 5 «t afTmi <j=eri hi? 

ijf^fr ? , ?7i v.o 5 f®n ?rr ^F5t?rr *tt? i 

->!'•! K*«i ^M?»i f^% *w0* *f<f? •.•insi<l|h<i>- 
R>^ <i}srT??T «^C^* C^HraT ■;■■! i liit'ltf 
&W- S7T - tfW Kf& «f ffPTS4 7TH1* 

<i>i cWs 1,'i'iinoi *ira^ i *pf»T voif.'ii 

W!?ir -Jr5 ^ffTR ■’I^IT &• T -i 1 *! *1 s M fe'^^-Ti >/('UTtl 
vi^7» i i£i-tr i , 5 h* dpPiii v)i*rii 
-Tpfw 511 'i ‘'fflfi' Miflfti W7T 



<?h? s.llfc i*t *rc Tr n< itfTrni ~wcn ^ twt - 

tT*" 7 PPj# I 



^sRTrfTf w wgfrr *rTn i *\w?fa ^ '<ufe\ ^rrsr 

f^tj%^T*rar®T | 5Rir <11^^ $^<r <p\s£<j Sf^«JT , l’ ^f STIC^ ^iCfe - ^IT 

aifvsvii'ii <?(.<! i. i p-ic r i ' ? ffrr t f ^©m ^K^ra - ^*1 ^Hi fow 'sh^ic© *n- *i-si srpTiT ^t*Ti 

to* (Tir® *fnsr i & %rrw fgf^gT^ %n ^ i *r®^ ^ w ^ 

C^C® f*TOT (7f8T (;>ll'8il ^TT STITT- (?rf*l *Tf^T <Pfl(. 4- l ^T^ 5 ! 3,(/is> sltt^ ^TRT (TftW 5TT sfl I <r« I cars’ 
©I 1*13 1 fSr^TTDTT viT^rCST Otic'S) *1# : 

f*F^: stltw C*l W ^ Sfram '5TfW ^T OrCW C*T 'WttW *11*14©*' W <?ltT 

3It© fcffa | ^sfK Lq friWfl *3^3 "^STT '3 fl t?f < 1^1 SfCtJl*! WT ^T "'SlTT frWT "sffif L 57T ©I <5,(^1 

L~Lp 

4o 

C^sfT? <TTO55 fa<ff©*i f.-^lt«i| <7^. '■il'^fS 7 T? , HT *TI3T 


^5*T: (TTPiPRTT f<! <frfi> <1 <pt<j(7T •'TtiTCsfsT t©3*1 C*T <F\ 2®% C/ltrl? $tl& - %pT | wfje, 

A srgcc^TT? <i®c's ?iq <?m?ir , r wi giTi srf®? ©t?r M<fl© c?# fa 5 - 1 © *tF®t F sif^mv 

*1*1 C®1?f <P*jf.?1 4 1 <<(.'•'( ^fr® 7 ! ef,L^ 


F 

A 

if|@T ufC^RT *](,''£> I »il <R kS^r P Tf 

i ^mr m *£w? fajfa ^ «nf^ ^?r 

^pf& c<rprt ^p *%pr >i^i--j v nTw 

CK. 

<r-lc^5 %*r = x 

sf^5T<F ^fKpr pTfT^?r ^'<5= 

k£)^T ^tK<^ C 5 # ^sr fgf^ST^ ^ € ff¥ i 

^ f^T fw?fgT C^RfT 'Silent 7f^5f ^ : 

(i) ^ /l 2f^u^7^r?T k£|^t L 0 , k£)?r Tir^r 

14/ '>y'5TC r| ^ ^»?r ^Rioij c^?n ^ <j<^(1d> 

(TUf^iC'^ ~<FW. Q \ Lq £w v b'fG L f# 5.10) ^ 

<fpfe s6pf&<) r;»'fl^ v£)^Bt 7 ^\ f®f?r T 


5.2: 


wf 

G-Pa 

^<il-a 

0.01-0.1 

m 

9 

^r 

10 

^ll> 

50-90 


69 

■®tsir 

117 

wki 

200 

ftrrr 

1220 





iia^fTFT T <n<i$iii cB-h*h Tention *R#ii ^sht i ?n , ?Rr e rs w c^nTrr 

Spit 3TT ?5?*r v s|i1 :. “'of.il (7T <J^f ^T5f <W.il ' : 5Rr *Tf? CT’»I*f»T! ) — <3??. f<!<l>lJ> 

A * 

®,LWk 


v£j^m?r Y ?iss <5^ tf? 7 ! 5 ar?wwi ?Rr 5 ?r? •srjprr? (Young's Modulus)! 
f?<pfe? liR 5 ? 5 t, r (i »i$ Y 'iJ? *a , i J ‘P ^£55 Nw ^ . d>f?*T 5.2 ^ -^c.n ??1 T?fa »?il?7T 
c?m ?i®rt i 

’ffars?? 5.13: ??1S? »ig*ll(.'lil -TH C?f*t?C^r 9 \W[$ <?|elo<i ?W?T s«* ?>£? I 


w/ll'.l '!t-.1 , 15(.* l fl ?FJ 


(ji) ??T 'll?* PtRl'Dlf/fl ?f?(<r ,; t TRT?ni ?TPT -allite. | ^UIt-1 P “51? f.niin 

Plfa'SfWIi! r 5||?l fiH ?*£? ^3T C 5 m 

Y. i5?n?r %s? P v£j?e, Piffs I II I 


'•rocsw Tprari fcprus *frf?r 
(V 

P oc — 


Sj< 5. Ill -'ll »|i,*i H? Quiipl < w»v ff i < iisl*i ??■* Ilf'S 



D 7 TT 5 r m 5 ? '•'^ c il i (Bulk Modulus) I D «i|<i 

NrrC 2 ft??m 


5.6 ' 3 |HPi < I> Ufa# (Kinetic Theory of Molecule) 

T®T*r<TT 'F’lv'li s?|»i |<7(,^<t 7,-0 1 <) T 3I C | * i -51 < 1 MT ’TFJ t *711=1 <p ‘P c t7 *PT. *3T C | r.'»(fl 

^tiiCS ftfCF. W{ C*l<1 <1^0*1 M'ShiHM (TfC-i 'i v®W 

C'SJt&n oi«r? pr^T ftcrr. csittmt K5Jj*< c® i? «.uic» (.i»ltjl<i» fan* prsrr^HT ''■fl? c n 

<I»<H.9*I "^RPlvT PPv^I 

CPHIPP 7r®% 

FUr I (FCSf 

^T^UT ^fTC^Rf *T3 \S>M 

wfr ^ & 

*rmr *jw3 ■wfpfa 

•1 v U.b(.ri C5TP ifl?T 

ft^lM (7& I C'R' 1 
^ 5.12: (a) *&n. (b> w (c) *mw . ^ ^ ^ ^ 

mj 5(|i.5 K* g " > 1h , '(, < P ®lli ’fWJS'® C^'7- f Pit®! CTH? "*1IH y llC<* F - C#t 'fit*! iJPPUT 
7^%^ TSIT^ 51 Stall *<Wi!.*. ijCPTt *17PT I 

■®irtH 8 f «r?f t^se^it •fi tiw ®r? ftreft c^tp ft? ^ mft? 

?(TPT | ifl<T -1<1 (,!><,<! 1 fejfb'® 5Wl3<H £,(.05 ’’fl'FT, “aw ‘Pli'i ®<?®1 ft?5m ?HPT fe 7 ! fliCI® ^ l-W® 
■’TO- m?T ' ; 5i c lSCm' ^51<T ^»T?T <4# ft? ^RPP. *flF Fllft ^ I 

wi cTOm wtf w TFrgnr *rrcp ^ m<r sftcp w W5 pkv 

3CT *pT? TSHppp C#r I F=FT 'SM M<1$FT «tTCP Wftr ^<f©t*lT ^PFIP^FP SI*TS 

v'PPUF RELIEF TFM5 *i^l® ^TTCfT I STTfSfTT sfflTP ftrg - JFPW TFi TFT 

t 3 c i?j mcmra? m i 

<£WT 5 iTtpi<r *itc^ r ipr? T)i. ,f< p crftr cf3/.=k«i cmcm ffift® v 5||<I'ih «tt 

TfFPT? 0*5 I F?PT -»1FtC«f?r ‘TiFTOCm TWlfe. WFT ftftfl 'TtTFsF «nWTS CPTJRT FTTiftrT! 


QGOOOOOOOO 
OOOCOQOOOG 
GGGGGGGG GO 
GCoGOOGOGG 
GGGGGOGGGG 
GGGGGQGGGG 
GGGGGGGGGG 
GCgOGQOuOg 
bOOOQGGQGd 

(a) 






<7$ i atn * ?ltc?r ^stt ^fiR?r f^t -^mi^i ^ 

f'l^fst'S ^1413 'srrc^ i 

»btc*t i]^ic<4 cWbifelS wavs <m ^i«prr ^ ^em *n»i 

f^TTfT ‘3R# W'] C *11® •’1TC3, ^f§R ■’WT?) Rs> vSM^jW C*ft4 *lkM'©*l 

^U5 W RT I 

'flSMRf,© =||*I<J| <PltR S-flci *TT »tTR r.^lCtll^if '^*|£4 (F*R ?5 v ff3' «TT. •-3 l -’ir,<P <pfd«l ©<1<?1 

*rr *nm few cR* i ^sirh <?r fcfcrdmr 4 *it w * 4$R -sir *jt ’m%r 


'SRT^ICTO <?RT ■'TR I <?RR ; 


RPT: 


«iwf<4 »r*f 



^JSF*rT ^T?T V 5IIW^UM ■ p tT7 4 ! JpSC'S *fTCR 

(R , ros[ <n^rr ^?r i 

^*jv*li?T c.<lRt i Srl<M! 

^tTT^TC^ XXI feif FHT I 

i£l<isf ’3I7TT '0Ud ^\K<\ 

^tro F2<c^ sRife ^?r i 

«TSf ofWT^ ^Rf 

wj&7^rt ’Mic^irM °nr 4 f tror c 7 ^ to 

>13.03T &<nf$ z> ^!T, (Jl ?TPft 'FR -TRr-ln *f\!P\ 

i 

1 *30^ *5f l<l*>fT 

Ft'T fwc*l *n?Trff 1 

^fiR: 

Wftum H'5r ‘^<i^1^i 

HRS 

^«a^^n<r *ror ^pry c rf ? 

FTT RCtF 7R$fb'£> ^<TT FtFR 1 

r^t ^<i^rr>i ^tirr 

2Rl!Vi 7 RTT R?T R 1 


5.6.1 ^snrgt 

<pfbr w ^ *or <a$ fe*r i -5M5ja ^rttH'S *mzfa F^f ^iM4fc> ^us ■rc?t- 
»IW ?H'e?«ll i ^i«l3| WtR f<Ps<ll W1 ( J3 M'SfsPiil(,*i ITT <Piif5 uIosr C2ff&*T *11 f,4 

"5R < 1$ C.fl (R? 4*1 f& (Ri^lf&S bl03r<l 5c i 'l4Jj rl RTC^ I (R 4l5V.*f i£J4T*T f4s4T ' = TWI c f?I 

•yrfafcps Ftsf i f*rc»R ^ ^ frrjt ^irai^ «H#i4 ^ 5 ? itptt ^nrr fof ^r^srr^ ^ 
■^t ^4llw ?G‘-145 ' | C < p «p? 4M (TFTT <ITiI 'StR 'SfFTRt >aiMM'»iW WR FT5f 

R?rr t, r* «Ml4 R- ^ ^rraiTR 44 if 5 R 7 T?f fsjspR &M 3>r i 4f& *rR<3 *rnw?r STF5T 

MTC4 f^¥ *fWR R4 >T5f 4<T =5RT *1% *T*T I i*W ^TtSRir ^n#T -sIWR C4FRt frfffg '35rm?T <7& 
f.bl J >)4 (,'*13 ROil ?H'SfilR RTR3 '-3||4I*I £©ffl C*P«ll *11*1 | 










tIF 9 * t ?T*i FfCTf ttTSRT <?*TT ’IRj, ?,.Hr,ifr«i* C*pi2f *n7TPl Tt W" ; 

"nwT iJTU l a»|*iir.*?9 trg i^'5'i^il? i;^-g ‘■Jl'Sfsrt iPTR ?iJ f^SiT iTT 'I^^i iR^BTW 

cstht tri c»recsnv cs'scro ■^rsrsrr e rr^ i iygpn* $bst c*i w<swt*j iw i?r»it 1111 <7rfp* 

••an«ifVi *T5 *T9v?hI *(1WM [7T “*1 k T | v f "■ST'SfJTf 5lf',lt I Ti*T3T <T'o^lii’.»l T 5 7 1 ?*fT 7 i 

?rtT 1*i , i , la?ili- r IT.^ ]«r:3HJ?flW #|V | jpftn^t H^lraRITTFT^ 5 vS| <b! M t i»' 

*ffr 'SRF KTSPn 7 TT*TSTO JIWpl CT^T ^ ^T 'JJ^ lelfr «PfT*fiqi®TPW 

'luwrni 9<F5H*f c^a 1 


~=*T*N% 


tty 

1 . ' 4 fET. -^jn V(T|^.'P ^ tRSTiTT •S 17 ^_ <W*fT : 

^ -STFTTir ^3 tlUTI ^ *TI!^ 

•»t1*I* W «f|<f>',*l T 

2. '■U^F 4 ! '51 , 3! i 5fTO'Sfi7F TTISf ♦Pf.^l^P qFTPT 

■ > nf»W «i ('-"tJ •Slpn^T ^TMl ‘/IRFT | -p|'<*jI', : Y* 

3 ‘U^ 0 ! ij| ♦ t/ 0‘1 1,3(1* i/Tfa*R -1 lc-tf '71*! 

*iRn?t MT*f¥ '5TO I ■°fl t !R^f 

tfCTTP FTZJT 'Titter 

TWT^r > ^sfy*vj7rr • 9 f|^Tsr <?r^ 

TUTfT VI|«J>f^i .ifl<p -Pr'.H *i |f ,< *1 

4 fVfiiy f FTSTmiTT '0771 efiTTT vfcljn 



Sifa 5.13: vS^Sifl T TPf, u^Wl-H HST^Fl 'Ium 
rrmi 


■*TTs77i I t *P*r> 

5 'PfiWTBW nT37?T?l JffTTTJ *prfrr »# iTJTW W Vt^HFH Til T^n ^1 
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1. 4MW4 w? 0.0012gm/cm 3 , <7lW?r 

19.30 gm/cm 3 , toc^> 1 kg (7TM ^rMT 

2. «1lTOr C^tf^H to ^TKstftte toft 

^sil test W t*MlPl«4 0.8^ 777/ 

cm 3 ) 

3. OTfflsT *[# «£Rt Wf ^ (TTHT 4^5# 

^ ’rw fta cte *tfto msm ^r (^ 
5.14) te c^rr m *nte to c« 

^r ^st^T ^ w<r? ^ 7|t *rnr 

oMlC'li? C^T? 



4. 


9j|(l|\»f\s <4 <p 0? *1 s 1 R(,il ®1 M lc*l I I PlR®l<l -^jij- 5.14; GTRI^ 'Q sflfit CTRT 

1 cm 2 iW lui 2 ^<r° Rfwyt'»k<i ^ ^n?rr i 



f¥fci c i hi l</i<i 

■«ilc^ i f^Ptet^ ^Rr 70 kg , '3's?(.*i<i i‘)<p's?«i 
sn^r < 1 ^ '®rtc^, 'slc^ '3 9 t^ 'g&io® cs?ji> f^te - 
csN't^^s^r stsrH wt? 

5. te^ C«fW C^NMI 0.5777 ^ 0.01777 2 

*rt^r ^ lOfcg 
«<r c^n^rn^mr *rt ?w O.SOItti. 4$ 
*rm «i -2 'lb<i 1>?rtpT ii^ c ih w? 


5.15: ^i^iPi4 r.£p7r mte 
c®m i 



(Effect of Heat on Matter) 



aJ^vS^^t feWH i£RSSfTf l£R?, 

fTHt^ i >C'(i(l5r>5^m , sh?> ^rr *n*r c^fiw 

atFsfift cF^fw wN^atpra' ^jar w fare 
'irpTf *n?r i FiR ia^ ?rW ^ frMf^ 5 Rmh is^ ;®Rr 
pl^piulait?) '3V9J'» ■StHfcr l3<l*SM feaiH I Taft" 
srfiqf?R5 TraPTrr %r ia<re. '■> hi^si ^ aj^j^l 

i 


Ludwig Boltzman( 1844 - 1906 ) 


6.1 <3 \sH»iN (Heat and Temperature) 

«r*r wra »t% i sr m\ ct!^ »i% ^ isfk ^®r ?tc?n?r ^ 

•'itflC'S ^TtW, C*!^ C§5f TT ^Mc°l ^|tl®llPi 'St’T ^T 5TT C^T&T dt^T 

1^T?T f^?T TJHT | C^BRJ 'STRUTT, ^T ^*T%^ 'Sltofll *(3^ >£)^ *ff®3 

m fpforfl »f% I 

■JBfB ^JT^TB ^tc%, ^smraT *lftr '3 |NR<p ■®| t *JlC%i C®1 m>I'»j 'SIsfK C*T C^l^l 

vsi<Hw^ <sn<Kpncv cfpd^ar vst* *f% ^tr?t >£i^T ^af=r ^it 

%?r <s$m ‘M% *f%” ot f^r i vsb v5T®r *f% ^srrsr^T c^t 
(TT^T 'SJPT^T '5[^9c®llfl ^1 M>§> I >£| < p'i?I ^lulc^f 

^53 ^iw c«f^ ^Mtvs « fiw i ^ 

■^t^t i ^ c^f*f ^§3 vsi^cq 



44 44735 <ejfto w ^ 4773 i '^nwr c^erc^ 4f% 

wr I ^•sinT •inTTTJTRTnw^ 3S4* tstCTj* C®W to~ CSTtfffc 43C© 47745- «TW 
<ii<t»L>t ? lf^T 47745. <f-IC-3T<! ? lf® *1% 47745 I 4© ^SS 447 4<7 Tasini ©© C«rlM (.a^ul^fij 443 I 

vfc ^iwf ^s*s <»4t 34 ©44 ^rf^l f<i<f > < 141*1 c4t45 ^-m c*i us 4773 - '©itoi 

7544 (.'iwi^ 4% 4714 1 3475 t ’l\l^(.<p ^ ©>5$ <P?rT 473 ^j^irrl C’«?l(.$i c^fST^f^ <psk.<i 1 

’f[3 ii© C4f*f s.t*i 4% '“ifs 3 ©© (37*7 4(3 1 

47^ cwrr ^TT=rm ^<^7317735 (Tifc 47 ^44 C^I#' (3(4 47 75|$ 417447 
’P^iwp ^ fofa'fa <3t4H4 a&\ 45 ( 4 , wsim (Tito? wr *17%* 414 (44 3417 ®mtsrr 
4731 4477?l4 754$t 471477 4R114 (3^7 4% I 41C*3 ’Wsrat < r -7C© 3tf4 '-W# ^^C^TRT 41 

’to wf (4 *ife 37341 414 <n$i wt i < 3737 $ tfSt *1% ^it ^r«if<4»iw w *to 
WC'®1© 7574 £|<M* <Ctfe Spl ( J ). ©TC44 -S1 1(31 ^4H) >i)44 ©I I C$, ©74 414 <i><1 C^llfVl (cul ) 
1 gm 4lf44 ■ 5 ©144l3l 1 IT <il^d'® 4(37 (3 s ’ff45T7 c f r =®1^ - ^f?I 444*14 (7141 <(.1* 1 4>M<nlfe I 1 

4(rrMifo 4.2 J 34 4474 1 

7T®144l 44U©T 4I<1|<34 ^5147 <4tC4fra *1^ 474514 4*47^ ®C45 ~^5 4*71(37^4 W 1 © 
■at Ho 5- ! C4RHC41 54 4T*J4 f*'iK3 47474 0*154* ^Pt -c t(447 c T *tT7F 474 347 3bl<] '■S74T i£|44 "Sft4C^ 

k cal 4 i 1000 47 Rrnf?r i ^ <to to 44441 'stmt 47374 4 t - 34713 44447 41474 13735 

■®1^84T '*iT^ 44 ■®t < 7 ^I^F hir.iP \aitc=7|M| 4414 | 

6.2 ^5T®fH *tf^ (Internal Energy) 

^fT44T 4f4 C4d4 f4^. ©15^4 4RT1 4tl?t ^4 4C44 C4 ^44451 45(747144 

«r i*4.'© ^5171 (7n5T 4 , 'i x »K, < i '574 ‘■ife >ir<F •SfiTF’TT C4W 'SnT 'Sfr?T’f14 '^bilal'fJ'S ^4 I 474744 

'Sif,-<1 '©lliljo^fl 47441 44 44£7T^ *1 1'^fl $1<ll5 ^4 ^14* C4f*1 "^ITS 3 C4 (.4 <P«l ' A lfe(.'© I (.Cl'S ^I< 5 'l>I 
’144 ^toto C4 4f4474 ^574 *1% 4777re "©74 i? 1W C4^f ^®74 A ITW 477IW ^ SH4 

4II*(C'© I I^S ’144 qHfo-fel 4SIT5I47 4f4 4lMC'© ^(<iC7l C4^ \©1^C4 (<r-B '®Jl i: ll4C r <4 '-51 SI ^4 
^1% C4C4^ 4ttoST 177n 47C4 SIK44 4l1to I W 4744 7574 A fto 447^1 75TC44 4144K44 

644 T»l v »Vl 4»I4 4T t tfj67 7454 4^14 ^574412114 ^4771 I 4574^1^14 t3ff44 4(4 ^17^ ' ! 3177774 

■yfP^TTf Wi ^5T?i77 44 444t C4f4 75744137 C417F ©74 44 ^$7447374 fatol C477© 4745777 
4 ®'ir- c r 41 72^074 75744137 44T* T ^(.oe | 




il’TplT ’''SmtiT '1ICW il ITf'#' 

^Tfsaifiivs -^wi*l- l^s (>?*iP*t*i iflTI? i £F5 

^jrr* / t»lw (5 ^pfU ^ ?rr i -H 

’SPIT? ‘1<iC 5 *ftfa ‘O&T 5UJ5 ^1PftD?(% >; 

G53im<r nffrera i 

'5iiy|(^?i i 5iF*)'Sq"5i c«ri7js 'wm -aifa. 3maiT 
iCl* (TP* TTfpT a<l^i (Tltff 'il^T <T5 "5RT I- 

«F§?[ 7 T? Tr ’ : T7? c f liTtcT (TfT^ sM CWT •<lf<T* I »I-I-I-I-^£I-I-I-I- 

m?itr t<iP»in?Pi w att^r '^ro t Rr ^sw : =» 

tthm -^FT <W5 °frf? i 6. 1) I 7 IFt • 9 JTH?T *jjlT> W 

*nft<r <Ttc*nr fs-r s-tt- 'atar 

4?# ^TcT FtuT <P{it?T ^ -TToS ’=#7 C^lfa ^ 61: *** | 'HN | *t | 'iii-al* =HL 

^nar <#r <7# , #nr t2RT? ^?r ?rr 1 * at,fel<1 arlil " i ' i ' ,<1 H ' 

•ara f.«n3> (?pf iTcar s ttf ^htt ctk w 'afara < #nr *$ cwt? TjU? oi 

< P'3 3HT 9' ? Fr | ^PT L^f*t TTHT5T C^C. 4 * 1 *I1H < P*I 5u> i>|*l , J'3' i t- v t ’•I 4% *fl yll? 

•5aj*i -t«iM set 'iiu# i **prn?r 

T I00° r (J 37^ 1S°K ff|2i2 0 F ^ ’ < ^ ?r 'TTf^lT 

^(."ifl ^do s| t,<F g«Hl -'T»'l( J o ‘•11 fa TP’i 4 )Mfl 

- - - - - - * I VFFfim a #5T C7T WJFt 

♦pfe ^T ^ 3mnaT wr wJFf 

7c iji 3T*a ^ Dili's 5: (.-s i 

^n-r<n <if*f ^mtsmr 

c'iw <Jl5- iivw ^ v ic^A Trrror '^I'ici %<.<! 

“FPS^T s|<f C*1 1*^ 9 2f*f t 

~=?r=nTr ^mrair jmi 

5 'iFjR> i(.t>c (PMT^fnP? (. C ) ^iFri'i 1 -! »l c*i 
?mr ^ CW <il5F ^TiTtTFr Tlfl^r 

c^ t 3T - 0‘jmi<4 ^r«t -arfe •'fjws <?r 
0 T >iFT? C’T sl^iiiaiKi ^ijC-s Wit.'n c-'uJ !(,<!* 

i oo C ^ ^mr wtt? ^ Rsi*?t 


if? 6.2: '.■'i«iKiiii*T lii^re 


T c 

T.i 

- o°c 

- 273 15 C K -- 



(TFifert^r wr wwata cm ftsft wr *j*u ^tw WWa, 

100 fisif qwRtc'M W ?tWBT WfflWf- <«>IH CWRT ^%t! 

'W i ra br#pT $)«w Wat WtW c*f#W cw <i,Hi>i<i <f?r?T 9 Wsfrfw 
>a<M>fi«i w w? cm^\ (tf) i (TFifeim cwif W 273.15 °C ctW <M(.ci$ c^fsH 
cw nTW W i *rft wwta Wa 5 ! fe w Wit «Kw cwlwFr cw W 
c<MfsH cwr cWrr <?#- wwat 10 °C lalwa wt <rr W WWat io K 
Caches. Wt (?tt Wt I ft¥ *rf*T 1«7(.«3 J 1 WT ^ <at ’'IW’S WWat ^s, 'sKc 5 ! (Tltt 
^rr 30 °C Wm cwlw cwr (?ftt w (30 + 273.5 =) 303.15 K cWIot?t wr 
Wr^cw^ta^wT'ss^rtsr 273.15° *lt^*r ^f*twrW c tfi> : #t? 

<a1t wta f’twra' w# ww i wtsff^ftrr 'j?mw w ^© *rtt?r Wat 
w caf*t w w wwat w^it <mos Wa - , 1w Ww (?r1t ■ y rfe w i wwa w 
t^ C<rf*r wit WW (Tit fw w tt^ W wit W WT iT?r, >1<Cb« W 
WlWt w^ '£rk WtWt ^ c«fw w w*rt i ^ ^it w Wat >at WWrta 
Wfatft carrs ^ fw Wnlt >at WWW c^Fl^fas wa ^t i >at WWatta* w ^u ^t 
absolute zero wt ^?r i cwferm cwr <at wmw W -273.15 °C Wsrt c<mRh 
cwr <a?r W ^ f^it i wWr wt w cwfiH cwit £»1% wrc^ w ^ 
WlWtca* i^r Mst airr i 

wwata <rr cwrf cw r wt® wr ^ Wfe ^r-wat (^t %t^) ia<i»N i 

c^#5T cwr '■aa# *rat i wit -=#ta 

^rr triple point. >at ^'^Watrr <aPF6t Etrn (0.0060373 atm ) wf *tlft ^^t%r 

>a^ ^tirr «tt^o ,i tt^ wr ^^daf^ w cat*! ^st^a w w i °c 

c>i-ir>iiil>i cwr *a?r w 0.01 °C. ^ tat cwra ^tc«r fm ^aNta w cwr 4?r W 
273.16°. 

wqf%5T ^ c^#t?tpt cwra nhtt^ttf»t *piw*i^iti5 cw wrs taa^et cw 
cWitt w *a^ *it% WWat '^rtnRrr 32 °F <a^ 212 °F, 6.2 

1%5# t^w w ^¥it Wa w OT«ftmt wit, c<mRh cwr 0 77 WWat 273.15 K wrs 
'a(l>)al ^Wtwa ci r i1^r*H ^l<(c*i ^c^tp ^Ncat ta^lc^ 273 K s rea‘tit _ Iwrca <ntt 

cWtr^a^w^rTtw^rr i 



6 . 2.1 

^ ^miwr t»i«iPi«i*i, (,<Mf«H ^ *piw»i<i?5 cwr ^miFcsr T c , T K T F 

OTttTT 'sk(/-'l 'Oil ») ill Pr4(,'® '4# : 

T c - 0 T k - 273.15 Tp - 32 
100 - 0 “ 373.15 - 273.15 “ 212 - 32 

f^rr 


T c _T k — 273.15 _ T F - 32 
100 _ 100 180 


(,<P Gr lfe r l iT^T >£R\ <P I « *13,1^3 (T^T ^T®ftHK5T : 


T c = T k -273.15^ 
T c = 1(T f - 32) 


^rt^t 6.1: 

^3^: C'FlPluh ^ • 


TlTt^T <H(.5W3j$5 C^FT ^TsrH? 


^ < R ^ T : 


T C ^V 7 } ^ T '^ T : 


T c = -(T f -32*) 

97V = 57V - 5 x 32 ° 


47V = -5 x 32° = -160° 


T r = -40 1 


^r«fk c*r ^H stW —40 ° C c^NIrr (TRi ‘SR s ^''oM^luOl —40 °F c^NIrr i 


^ft^T 6.2: 


■ c<mRh ^ *Hc<w$,Rt? c^r i 


'S'Sfi: (.<p«i F«*i ^a<r? ■ 


4 < RR : 


T k — 273.15 ° = — (T F — 32 °) 
9T k -9 x 273.15 0 = 57> - 5 x 32 0 


T k i£Rl Tp 





4 T k = 9x 273.15° -5 x 32° 
T k = 574.59 ° 


tofligw 6.3: ^ OTSjT 98.4 °F , 






' ^T’TsMm J i w l < pf5 4 ■?!<?>): 


T c = |(7>-32‘5 

T f = 98.4 

5 

T c = - (98.4 °- 32 °) = 36.89 ° 
(^pfK 37 °C ^Ft^Flf^) 

'EM ^19 6.4: C3t3 ’ot-srsrtwm PFlta 43?. C^tf^T C^T ^RR? 


E’5<l: <H(.*ir5 3T1 

6.3 ^T%r «I?W (Thermal Expansion 

of Matter) 

T5t*r to erftr ^pr *rto¥ 5iui o.i? Titir i 

'sWsf <4t torsM ■#( "^rrsr^t ^Km 
'=iHR<p to < ul'43t <pft skc 5 "! 4R <p|<rfi?l 

<p12m *T¥ I 4|<pij| « 

Rfi R'SiTlT ^ tol(.<l 4>$Hl <t>3(.4 'SlM I 

ct <p?\ <rrto ^^rrsnrr tosnr ^ht 

w kk i ^#r to* 

<Titot<r '®ftt ^rat tor to wr toife ^ 6.3 ^to <rfet c^m?rr 

5;(.<l (,% I 3>I<H tofto* <H(, S 1 "^tos 9 ||<k< 1- ,; «t 5 1 4 )MI W C^t*f "STT T 5] c i'Q'C«Tf 

w <to towi TifsmuRr *m?k tort ^wm 4t to 

%s ^vs i c^rrrr ^^(rsnrr cr^rf^ c^t^rr f^rf^ 

(.'•$ 2pftfw <M(,«1 (nfi> C*T kkm <K.«1 'Bht^S ? ll(. < P (.4? 4|3st J 7 R < jfc? S < M(. S "I 4ffl? $<P 
4rs^ ckius to* i *to *tto6r wj'sM<r ^rr 4fi> iwi'gRi km *tt- 44 # 

c#*r *s<fu? ?ito to ct torn "mus to* <nt «Tr 





t s[<r<f c#f rsr ckn^s «tt^p i crr <4r# IrcMr rrrr f^ ^t Mr#® rrt® 

rsr rr MsrR <p<i (,'£> rr f^FS Rv-jId® <p<i c,® crIr rr ®rc?rt^f <p<i c,® rr i 

^Rr ^r w^rT R^tR Rte <4R# f 7 #^ ^MrIrIr RWr <T>l-sKH 'sp^wf R*tM^ 1 #7fR 
RRtMR f^2|\ R'SRtR <p|<K.*1 R^fMtR RRR 'Sp^WTt' R^RtR 5 # RtR R>R f<P'S RM *llll CRf*f I 

4Rtc?r r#t MRtff#p ^t wr rr, c#r # mr® rirrr mr?. c®irrt 

i^st: mirr <# f^m rrrr ftsfro 'srt (Tr^s <?# crfr *m ri f%¥ 

R RC'S^ CRf% ^(,-fl CHIC'S Mt£R ''3# RR ^Sf^QtsiR RCR ®l(.Rj'Sl CR£R ^ < py> RG^I *J®R ^VCf 
RtRT q<r$f c®i?l W I RR RpJ RR 7 ? RSR 'SRI CRW tw RG^l RfcR '®R 7 T ^iNIgt?! RR£^ 



Rfa 6.4: 'RR R<RR WI R# RR#r (R< zlR<.l*>1 >flR? Ra'JH CRR RR l 

8ftRtR wr R#T R^SR frtRT 2T? « ^W5\ f%R f## RRlR'aftR MR#® RR I 
MRtT# <# MRtR'ftR 5 fin$S e \ RRlR 'SRI ?RRT, CWR 'SfR ’3|tR® 7 T MRTRR ^ RtfTT ## 
R# £®f?l RRf «,(.*!(.?, I 

T t "®TMRtRtR (RtRt R^IR frfRT RfR L a RR MR\ '®tMR|att ^ RtR (7# T 2 R 3 RtR MR 
RfR frrRI ^f% CMtR (7# L 2 RR ®k(. ,i 'l frtRT MRtRM RRM a Rt^= 

(L 2 - L a )/L a 

a = — 

l 2 ~ l l 

R^Rsif 

L 2 = i>i + clL-±(T 2 — T t ) 


4^'olw T t ^sRRRR (RtRt RM C3MRR RfR A 1 RR ^R?. 'SRRRT ^f % R^R T 2 RRR MR 

CWRRS RfR CR^ A r RR ^RtTT C^K^N MRlR'f RRM (3 





n _ (A 2 Alj/Ax 

Tz-Ti 

A 2 = A l + pAt(T 2 -T l ) 


WZ iqqS'SlM 7\ iPPUffl '3T1WT V i >£W 'ST^T^UT W T 2 ^ 

'3||*) , s*i (TTO® V 2 ^ 'Sl < ?0‘ r t - -3| 1*4 «>«i 2Mls-r y $01*: 


^Icsts- 


(V 2 - ViJ/Ki 



K 2 = + yVi(T 2 — T l ) 


C’Shsi f^«i(,\s5 i ^Tiw u. 'i^Tv. Y r««n5 >a<p<p'$ T 1 


r 6.4: 20'C^rniamr ^j|<r 10m, 1 20 C -rmtanir £r?F7 

1 0.0 167m ig?rZwrsr F n«i=r7r5>rw? 


^53; Cw^ sr»il<M 

L*zh 

a k(Tz-T,) 

latter Li = 10m 

L z = 10.0167 m 
T 2 = 120 T 
T x = 20 T 


10.0167m — 10 ?m 
io»i(i20‘r - 100 t) 


= 16.7 x urn: - ' 


(‘,'®M'ffi w 3 '45^i^,<J c r 'isf. c *i 1 c^v, 4 ? h $ i^Ttr «tft tpt^t ^< 1$ 

■^*T I "PNG' 1 <X, P ‘ilFR ’ ’ <4? 1%«{ feyf S(r.iJleH f^F *Ft '5||il«|I ^t>5» 

bMtwN w wrf^ ^t?r f^ff *tT?r5T5r i pw m cwr gpmwfir 

*nNt?rfT> 1 'stmt i7n?>ffe: 


A 2 = A [ +Mx(T 2 -Tx) 



1 W A 1 ^ qhiil ^fj^fvb-sq (?■ 

L 1 '»kc s i 

A 2 = L 2 2 = [£j + a£j(r 2 - 7\)] 2 
iwr 

A 2 = L\ + 2aL\(J 2 - 7\) + a 2 L\(T 2 - T t ) 2 


Ri'5 *mr 


+\<A$ 


A i = L\ 


^2 — + 2ay4 1 (7 T 2 — 7j) + a 2 £4 1 (7’ 2 — 7^)' 


■^rarf otC^ a ^ 4l(,'S?'5 a 2 ^ stRt ^rti'Q c^f&, ^tFsx ^tt <i=iC'® "ft 

•f^s c*r a 2 ^ <5 p?rf ^*1^ ^1*^1 *rf^ f^rt ^Mwi 

RcSt^t R-^l i (,<1 ^F© ?(,<! •Tt I '©i'3 '©iN^I 1^T J l(,'© *ftf?T: 

^2 = ^i + 2ay4 1 (7 2 — r x ) 

wlf*r 

A 2 = A 1 +PA 1 {T 2 -T 1 ) 
p= 2a 

t^s- ifi^'»ic<i ^rat Lj frHr, srg, ^©t fer 4 <f 5T f^r w^rt ^^© <1# T x 
^Wzrtrr -*mr ^ft?r©^ ^ W <rfiwr r 2 wt?r ^ ^mr V 2 , M<&§ 


V 2 = [i, + aZ^T, - TJ] 3 
^^Tti^rQ a 2 ^ a 3 ^ <rFi fat 

<£m c^twt ^F®^i w$ ^ i <*u&X £f»rsr ^ srt^r ^«fk 

1^2 = L 3 + 3a Ll(T 2 - W - 

1w '©iNill wtf^r 

V, =Ll 


RT feW TT 


v 2 = Vi + 3a VdTz - 7i) 


i / 2 = ^i+yKi(r 2 -r 1 ) 



y = 3a 

^1^ #^7T ‘S’pffcsfo i2|7rt^m < Fmfc\ m wnt ^HTT <Tl*tos ^?T I 

c^twr l^nt awtewii *rk<tr ^fN 5 # ^watsr sn^r r ^ wr 

2) 3 ’l|5K, e t?T ^ 3 3[(.<ll ? tf& *Tt 1WT f^TT W e 'l e 'lR r l 'ijl+i ^£?T OTT®' ' 5 ttW! C^f*t 0*k?T 

^ ftrriw %s gt*r ^rr <re?r ^farsT %®- c#sfi> sjzm ^t <^ 

fitzm ^®t W fa*kr ■'Wef fer *ffos 3 C^rnt I ^ 

gt^rT^f 'oic*i^ ^ ^csr 'ik'oo epim ^t ?,cmc^. i ^r 2t 7 rt^ c t ' 3 T?yr 

C*I(.<P <P»J ^C v ®l '®Kc t 1 ^ ^ft'Q^II'fl ^RTT ^TtT nlC'SH ^Rl*T 2l 3 llR'S «Tf '5JTT ’^T ''5fT J T^5' I 
^rffl?r sWsH C#f ~$m ^T*T ^HT C#r ^ %» c«f^ t^T ^rt^s! 

*ft nc^6 T3R7T<F srf^Q <2pTl?rm f^r#T Wft/T I Cst^t W <R?T 

c*r*k<r c^twr c^m ^*r «nik4 c^tw pnfas ^r -411% um ^?r- ot ^fet ewiw ^ 

i 


^rtWT 6.5: < pl<.t>?i iLk-'i *I<m ■ s Ttf^r bh<®i ■gtt^f C<pu 5 ^rt?r (.<p«i? 

$ 3 *: (TFtoTf (TFftTrT WT ’^mtSTt CMU 5 ^S?mr CMWa SpTtiFt C#t ^iT, < 7 T 

^luc 1 ! tft 3 ! (.<P(,w Mill I 


^ft^T 6.6: (TMiTW? 19.30 gm/cc , ^ frro spTlitt Wf 14 x 10 6q C 1 4<r 
'o Mm to I 100 °C <il'»l(.' : i '5JM'? 


?: 'w$> 


m 


P = 


V 


(PPltTT V ?.(.c^ a| Ill's*! liRv Ttl 3,(.c^ is+TMtW <l |\»k*n ^?T 'W 4 I < T S (.®1 <3 bill's «i C^U5 Mt?T I 

•t>ics!^ ioo °c wi^prisir r , ®i?r ^twx V ^ 


V = V + ]V(r 2 - T t ) = V(1 + 3 ax 100) 
a= 14 x lO" 6 ^" 1 


V = V{1 + 4.2 x 10“ 3 ) 


m 

V 7 


m 

K(l + 4.2 x IQ" 3 ) 


m 

= — x 0.9958 = 0.9958/7 



I ' - 0.9958 • 19.H0 yra/cc - 19.22 ym/<x 


•3mvm 6.7: n®fviKn *rfom?n 1000 -T Tnn?i =f»- 

1 0u4 C «|8 Tivnnanr c^rr^n ^fiprr ■nn?Tt 


6.3.2 wi wf? trm?n 

TrRT *r '>i"W--"i Wy\ C^— 4^«T ■ 9 t*ffipfe '5<J «W 1 PsR 
WRIS I ^f^T? ‘WDM?! ff^TRW •HC'S '51?f ^HI'vaH 437?;^ c l^? 

CTRtra i ww srwi wi? w rW w m *hh 

\V?R RR i|J|W C^RTTI ■‘TffiH ?i! s ITr* 5R ^iWt tST>TT?Fi R5R 

SlT^fTTs ftf^T *p|R &B8 ^?|R5 Q&\ TOl R*|R ’SjlwltW 

3|7R 5J5I ^ v*pw, ’fl^t^'S 09*5# SfR'W Sffly® i? 

■^m tpm <tt gmRFi t^r rut crri Ria.!<R«3 aw? rf, crri 5^ 

?TM1® KT > Tl*3 e r I ^IW5. af^a 0RT3PT r?v% -^Oa 5^R R|7j5<f tilRM^R 
RTMt#T RR Wit Wf RtRRa 5^ I RfRtlFTa vsnc 8 ^ aiRfrl'l 

afRfiffl tfSP^ rRT»| ? 3 f Tjjtj el 5 ^ 5 ! 'ST5P1 ^FRfn SlRfe 
afR^tf 7 W.ar TrS^vsf C*RsR RT- 3P71 $£«[ WIRTa RX^lVF ! 


n)^“ 

I 4 - — 


®3RT n*TllRftr alRf^R WJKR R55r 55rR?Ff WBF 
vitrWtrii sum *irr «jic5fiW?B» ?oros «ift ^ uiRffi viirtfifsro 
6.5> RS*FT CaRRRR <^5 RfUs'S'i viMlW*lr,g«j 

c^TRsnr *iwi tc>s?ti REiPt'nw 1 avi crw sir ^f;«i^>r^ «i r»ia«t 

'1<PJ5 RlR iflW f RR R3 5 «TR CR13T $<?«■ VR^, <pai«jfl Stew CRijT 

<7^§ WlMRlSfl^ Rl^RfR 1 *jg RlRfR R5JR Vfl^'JlhjF.lq^ *WtR r'47^ f^S.«T R!f 


63: =l®tts 

^rnRifsir^tw «rr^f ot 

(TTT^ •?! 

•TiWf^TT 


-alRRim W?ll?s 511 rjjr] *>||?^ ^ Rl Rffl -R5rTl W 9^T^1 WR 51 H 

»l»lir» ^ i£|W1 ^ R?F ^TjTet RlRf i£| *$\Ws\ 'il^<rtR a}>lll<ja 51R CR^T \?l -? RlaJl 


^RRfRRl RRti <?RR WPR?a Rl<^ RF I RRRTs 5R! 


6.3.3 tpim 

RWIT 3T!^Rl WRi WtR* 7 ! Tf075 'sf? alR aR^ 1 ' i^R?rr RRRTl Rlll^ l 

®<ic«vsi ftfRS m Riwr« wtnaR otr^ «(| «Rr?pf'e onwi <m*tjr riIr 
f^<rr R? 9 IC ,s *Rlt?f 1 , : < i*iF1[ IRRURI PF*I sjsur— STM^IIJ Caf C*i S aj. — 

iR RTT^g 'TlFTTan^ (FT?, •’RIRW 71 9 I'I^ Cfi^fTt W 'RIR# RTO RR^I ‘ffiJiRl 'RlfT^i 



%?r (sK3\ <4^ wtntwn ^tlcar arWCTt to ^ Ftn ^r f^- nlc^ 

wiwr 1^ to fro n# ^rmr #r *tro<r TO«n ^ ntTO Fit «tro w w® to to 
fito ot 9 ffw^r nr to 6.6#^<nn^(nntFTrTO^ i 4n^r tnfnro^n tn^ro «n?r 
f%| <4^ tot to^ cro $5\ nn >iTOt ftfa'aiM* tow toto^ nro m 

cnn I 


Wf t^Tf wt^T < 1ll‘4(,<P 



fm fro «Pt to to nr- fro toto ^n 
nw n?ffF© to to «it nTOt ®imm toto 
fm to ®fW®w tot 5i^<H5r h<m*h- <4 : &to 
tot ^ toto ^ ^ i£tbt 

PK = nRT 

<4TOn p sm fm, V ~m toto, n ~sm ^trrcn^ 
nfror (cron nwr) R <4wf& tow 
(8.3147 K^mol) TO T w CW* ifwn cwr 


■# 6.6: TO TON WTOT TOTO TOTTOT I 


wlrr^r cw^to i 


<4*m TOnr toto tot toto n^r to toff 


ntfn i to?t uift nfn ^towto toto toto to V 1 to r 2 TOtnTTO toto 


wiron to V 2 ^®tTO mro wtron nwtTO nro /? to?= 


wiror wifn 


TO?srt 


(V2 ~ Vi )/ ^1 

r 2 - t x 

PV 1 = nRTi 
PV 2 = nRT 2 


P(V 2 - Vi) = nR(T 2 - T t ) 


ntn nrro PVi to wm ntm nP^ to - to tw: 
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V 2 - Vj_ T 2 - T t 

Vi ~ n 
(y 2 - VQ/Vi l 

T 2 - T, T x 

1 

Pp~Y 1 


<t>los?i> ’Ufw 2 prt?im c^tt Tf^stit *t?t- »af6t ®mterl?r 

<1® <P*I 3,G<I ^IJfPT^ £| 5 ‘ll'S) s f v ®'© C4f*f! 'f|*'W'®iG < l ^Tf '^TtTT 

^T® <M 3.G9 5 lj! 3 1C<P '©'s C4pf 3 i\^lb'S <po| *)Ig<i I 

j&m ?m *ti%r ^r.^.%. c^K c*iw Pifoiw W ®?rc® ®mt 

^ t ostct «rt®i!7r ^1 '©<hg i; i ®t ,i Wsrf ®*r ^ ^irftTRT sprm <4 <ix c#r ®it ® ? t T r 

®fat iil<p'5 Ffc^f *m Pi G^l '3 G<l Pf ? tTt 3 T 'OflG'S *IIg* I 

6.4 y »i < ^l<i *lP^®c.‘i ^£*1^ st'sfa (Effect of Temperature on Change 

of State) 

G'slv^l $G'sN«J C5FFT C ^ ^ Prt?T ftsft <£|<R ®f^T <HTR?f ^WiT PlPfl 'SM^lG'l 

c«rt® 'siiPg<i» <rto*r i ®M (mt ® w t 5 r cw *rtrr ^T®tiw wr 

f*tft®r ^c?r '9-^ *t®m% c^nnr ^ w ^ ^#r wf i 

®T‘ 5 1ilMI <lPi '©llG^I G-'IG'S 4lVI ® , *f*T ^T'^Q'CSTr ^S 5 $,GM G^lPlgjP '^3^ <PG3 ®t£® ^1*131 <lPl ’tlt^T I 
^ 'sftwt ^ig^^ ^rifa ^t^rfc^r , iP<i'SG*'i'fl ■ y rtG®r ^p 39 !® 

'tfius. 4 <pft ^#f£® 3<r i 

<j>pH “'IWMW ^4^ ®M OWt ^ ®*f*T ®TW ®M i ltet •ql'sG'S I (^t 

®T‘=W2rr <rt®t<r (£R^ c=fgt Iwra- '(m w <?#r ^rtwf <£i®| m ? r i) 

utGH) <£p#t Prf^ ^tTc^t cnl^r ®f^r ’(^rcs w wf- ^ stferfeiw 'pr 
# f ^ ct ®t <5 i^rr?r w ^?r g^iPtg® i ^rat ^ ®f^r ®f <? rsrti3t 

^rr <5> fG® «ft^- 'o|^G 5 1 ^G?r W W ® 8 T*T 0 t¥T ^'9 

^lPl<l>P| ®f^T ^llP<l»P| ®WT^ fefG'm ®M^M 'sir, (6.7 T5j%© CT W 



c i 'HI(. r il fat ^Rnf^o <p(5i 'farfttffa ’©p^wrfa os^swfa ’fa^osrfafw <istiic<p f*ttt«T 

<f?ji^s w 3fa '®lt ©r^sofacfa ©fan! <mc© fara fa wr '©ifafafa fa©c© fas^ fa i fafa 

Tj®Tfa1^fa ^Tfa?T faTfafafa 7T ' ? fl%STt c 1' '©Tfa fer ^Jffa <pHN fatNW ©3(71 'SV’TtW <P3C© 

^?r int '©Tfafa ^rt ^ ^tfafar ^©tfa i 

“fafa farMi^ witt w’tMw fasfair far fafartfa ©rfafa fa^re w fat?r 
(6.8 ^ffa© (fa <FF% (fafaftfa '©TfaTtfat fa©C© fa©C© fafa faffa WT fafaffi? fafaTT 

’tffarefa w w faifa fat stfafatfifa fafa fa‘^]'»<w ^ itt fafarfarfa faN%5far fat c 3 #^ 


faTT '|f5hl^ l ©IMN ^ifatc^ fafa <p^cii (Tint fat UfcfaT 'Qfa' i*r©3 falfa I 

fafar fa , "3l©<ii gjfejt w ^rr '©far wi7 ©r^TTrl ’©Tfa ■*ri^ ffafa fafafafafa farfa (fa 
©Tfafw Wf ©ftt^ (7#r (TUfa* ^ w w falfa I fafafaT fa©T fafalfaQ #T3 '©tfa (fafa faT^f 
It'S 'sW ^tfafM ffa¥ fac© fa I ©3 c 1t<P fa#^© <pfa3 fafafa (fa *ll3fa c t '©Tfa Itcil "^(.fa 
Wf fafNw fatTTT *rffaT© fafa ?fa (Tit '©Tfafa 5 ' fafa faT faN%»fa7fa ^f&©M I 

©^ti fatm ^tiw ^ far ^©m %© fawr fairrrsr fafaiM ©rtfasr fa©t© faw i 
'©TfarlfaT faltt^ faft3i%r farlfa fer fafarr fatwrr ©ilfan© ^© w <Rjfa fafa?. %tm\ 
fairr fafarffa ©i<rfa 's^ fafa- f^5^ (Tii^ ©rfa <jrm! 

'©H fer fafifa fafa 5 ' wr fafa wr farfa fatm wfa^fasr fat sfferr w© fafaft 
■^l^ 1 # (THTfll (7# ^W ■'Tt^T ^ I ^TTrat ^3 -5^7# ^RTfl 

■3J<S©M f^t <1 h'^l©<U,*H^ ^©t"^ CtI^ *Tf — ^¥ ^©T^ 2f®t^ ©ic^<p ' y 7T?r ©!•'!©<] <pwf^ I 

1%c^ 1%s^t ^rt^r wtrr^HiT ^twr ^ ^ (TIM wlrr^mr f^t ^t©ti7T 

^#T 1 *lfk %©^T ^ '%r©<7l ^ I ^ WtTTtlTT ^fTTt^ ^ »ffk (7fW 

<ll""^l'^© ^3¥f^ ^RTT <ll°"^|©<lC‘1'fl x I^I' 51 C*tW PlCil C*T?T— '*ffw6lW ^1© G 'I <PW 


CTfTT I 

■©t^ fe?r (7faF (7f^ ’tlfw 7T ^i‘ ! 1tW Wf ^?T '©'fa ©(.^51 

01^<||[D'S I ^tlTTSfaW wr, ^fa^fa^T^S'fafW I 

^rTrat ©M^lw ’tfeww ^RTT W# C«fw Wf f^fa Wf (7fw 

?tfa7T *£1^# ^stfasifarfa Cfal^fa® I f^¥ (Tit ^fafalfa ^ C%^3 iw 

C&& Wf, W C^tlTF ’UTT %<Jt 7ral5# ’1TK7T W faffa I fal^fat 

^rf 3 !' ^rfalw ^(.©^i fow fat '©tfan ftwfa cfafat cfat^s ^iS^i *w i ^rifa 

c<plc r il©lc<i fa^ft ■*f^ (7Rfa farr "©fa ^fat«r '©fa ^ff^tlw fa^tt cfa^& farr w cfa^ 
fefa W fafaTft ’jiwiTt C«fW (fa?T faTT ©ll>1C© falfa I ^T f^fa W17W 
‘^Wfc*t fat wo fa©i y i (fatfa ^PTsfar m^fafa© ©ini© <p?i (,% "©it ©ic.'rsi ©iNlc© ^faint 

^fant faf^T tt?fa WITfa (Nfant Cfatwf ^7T fafa^ 5TC©t Cfafa (7TC© falfa I ^©it 



w «faRHfr w c#r w<r i ^rFrat 7<r0 7 t7T0- 

1%cBf M¥\ *flsr^iv5|: ^Iwr *rtrr- ^ ^fit *0Ttf ^fflaiftr 0?® ^?r ^t i 

^rhsTrt *rl70 wf *Frt70 TMtfw w ^Tit- tt c^tTTt ^WgtTr sifapsit 
07® *ftc?r ^ ^0 sjfeil'CN fFt <iMI*m (evaporation) i 

^0T WW ‘^TFt 0^® ^QTlt ^KSt'S, ^FlM <W <lM7Hl 5FT0, <TT®t7T 

^sf%r <ii(,“' v i^' ’tf^rr^r ^®tPT?' tk, 0 f^rrs^Tf^' 'g* 5 ^ •q|° ,v ii*M fa'ss i 


00 tMFitft *tt0 tt <f^t ^ <H01'®<ic*'N 07i 7 ft- <4<t 

^tGIGI'S -7#i i #t c^twt ^tfemr -^^t® w=il^0® ^?r ^®*Fr 7 # W >W40 <k?t i 
^ 0075^ ^FFT Wt <l'®Fl ^fTT ^FFr 'SFRHtTT ^I'O&Q'® ^ ^Fr 

<ll0]\»<H*1*l '3J&ST0T '*1%' 07171 TFT 37T T 5rn7r- 0 ■*lim>| ^0%7pr 2fF^ '*10 Rti c<i 
i 

6.5 (Specific Heat) 

^$T^f ^I'S' 7t7T 3 1 ‘ jv I<I > 71 G 1 ? ^ *1<M '®IG*1<P'9G s l1 0*1*1 0G*l ^TfMtMt <Ml ^t s 1'S, 

^®FM <P0><£ < q|^C'» '57T TFftTT <P0>*J '®T‘ ? t 07® (70 •^I’^HTFTf '^lc 5 nlt?‘ll 

wr ^tt0 1 7®fftt w®t w^ w *iff7t «rr00r *n1w 7r*t j^tft «*rt 

7rr*r 707® , ®H 07® ^?r i ertrr ^rsr *t0*rK *rm tfIttT 70 ^*Frtet?r 05$ 

<MG'® 0 r ¥ 7T|i03 C0*t ^FTTT 5^8$ ^7® ^?T *Tf I t£|?r ‘¥t^' c T *110*1 ^ll7l0P<P '$t*T C0*t 70 
'8« , wl*i srt^r *FTt70 W ^riTr^ ^r i l kg <W70 ^wajt 1 ° Wt® tt *tfort*r 

^®tc^ <WSFT 7# ~sm ^ <!> FTt70 W I ^ m C^tTTT 

''Fft^lw 7\ 7fw r 2 , ®t' 5 t s r(srlTr 07® Q '®tt’i?r 0 ^sft ^ ''®Ktt '^®t‘ ? f s ^cc^: 

Q 

s m(T 2 - TO 


^t^^t05<p ^stc^Fr Jkg~ 1 K~ 1 

W s fW w®t C ^f7® C^WfTTf ^st'Wsrr 1 0 ^(WfT® W StTTtWF I 

w 1 kg «7FT 1 ° ^5t7® W etTTt^FT ^®0 W 




w wf c*r c^n wr c ~^us °fm i w?f 

w ^ m '??r, s ■?¥ ■* I *//•■! 


10 kg cm^ra «m«tw>r mz 


C = 10 X 230 JK 


300 JK 


C = 10 x 4200 ]K~ l = 42,000 JK ' 1 SI* 20 ®*f cfr\ i 


■slfl ^apjf iTTHf f^<{<rr ’aRT (TI^RTTt ^fl^C*^ ^ < PW 'S'OT <K)I *Tr?r fcp¥ ‘ 7 IIHf, < P f \ k<.& ^Sl?3 <T>?ll 
W^Tf I 

6.6 (Fundaamental principle of Calorimetry) 


wti?T c*rm =p?mr *r<t 
’ST i^PP »fvic*l*‘ W3^t '4|5lfi>3 
*rito- ’ffT^&t etm 
*t?TO 'oftfsT I 

^fT>^5 -5#? <il«-'lF©fl *!t5®T 

‘ ! Tffo7P w=r f*n?® for® irr^ 

^T® site*! 5 1 «il«iFofl 
<#T6 ? (^5f ^-b(S C®fW 
Mcs l*K® 5'3® <C'0 
c if(7F i A^n 

*I|S '5’g<3 ^IM?) 
i tm #®5T ■‘fffr® •swuitfli 
(7IU5 < Tt>^? 'fFPftf '5|TTOI?J45 ‘S'jfi'sra 77TCW l 

T ^T4?It ^f.K? C < M r > ' ! T t TTC s f?I t<pl»i 1 5T' :> f*IMl<1 ^Tt^f o(«i| (,<p|«h f.-q>|»i 

<io§ C4*tlc c 'l "ST^t r.nr/i <TT i£R? C*f?T < l4'® ’jrPTsrKJlK C^TteU.'i vfl? l^pisSfAII 

c^?r ?Pt?r ^ic® w i ■®t^^5 ?ft f%sr ^ wr= 


4,fi 6.7: '®I , T tdciihf ■MPT Tppr ■>1 c i»i!*3 s J sj*T*»l |f.c.<i»<i v&M«Hi4l*i 

v i[<H'±»t ?rr »rr i 




(i) wfa ®mtet<T <p*i <plc^. ®T*f Rg'o 9 II<pg < i , 5 T ? ra' *rf ncd 

-vst-iWsrtt ^r i (ii) ^3$ <i¥ <i #®Tr 9 r <i¥ ^ 

Wl *TC?r felf^ ^ 2 |£biI(,'© ®MI ( 7 ^t®tt 7 T C^twr ®H ^ ^It l) 


^tM 4 6.8: 30 £ £ , «mis[t?r 1 liter ntfea lOOgm «w LW]^K<itWF CW 
CWt ^ I <i-fl < pr5 ^t!?T *4l<l l-fl '‘H ’Tlfe' '■sb'HMI (<i<K.<r-fl TJS 

L = 334 kj /kg) 


3'Qfl : <l<l(.<p<l Vo M 0 °C *1^4 Pk I 

WR^ni! = 100 gm = 0.1 kg 
1 liter = 1 kg 

ntfe^tfwwtns = 4.2 X 10 3 J/°C 


<i<wi><£ ^rc« c*r <iw ^rt • 


c*r smI'SM < 7 it 


'®Mjj^ 1 kg ■'IIPig’p <mg''S ■sjtt i *f?ff ■'fPra' whTSTlisit T, ^kG^i <iw c^r 

’IRhH VoK < P < 1(.<1 C 3 T®G 5 Tt ^G°ll : 


^krk '5RT £twkf%r ^aH: m 1 L 

^rk’mO'TC r w^stn: mjsCr - 0 ) 


i£f? '^>l v f©C.«ll ^RFT^rk <MG*I ‘llfk m 2 '‘Ttfr, <pl(.®k v s|fl ’akkMl <PG») < ll(. < l I ''3T s fh: 


m 2 s(30 °C -T) 

>jgpI '»K ^tt i <p|(.«k: 

m 1 L + m^T - m 2 s ( 30 °C — T) 


T = 


30 °C x m 2 s — m 1 L 
(m 1 + m 2 )s 


30 x 1 x 4.2 x 10 3 - 0.1 x 334 x 10 3 

T = = 20 T 

(1 + 0. 1)4.2 x 10 3 


fttfWt 6.9: 75 °C 2 liter "Ttfeo 20 °C ’aknrtefa 1 liter ntPr c^rkf 

<pfil «G ff i ij'pl® W? 


^5<T: ^ok??r2 liter 75 °C ct¥Wi 7#r 

os cnt^tw i «W ^G?r 2 liter kfc ^krlsit 20 °C T ca 

cnt^tw i <Mg«& 


1 liter m 1 = 1 kg 



2 liter »itfe «fm 2 = 2 kg 

*itfe 'sm s = 4.2 x 10 3 // +? 


m!s(75 °C-T)= m 2 s(T - 20 T) 


T 


(75 »+ + 20m 2 )s 
(m x + m 2 )s 


75 x 2 + 20 

m 


°C = 56.6+: 


6.10: 120+? umnsm 10gm wc?rsr ^ *ftt3r 

«M30 c C ssmngnr lkg ^rtfes cwr i ’#w\smtiaT 


mtJMm! = 0.01kg 
’Tffe w m 2 = lkg 

^rnr 6 tl%^5' v5t- 6 T s-l = 0.45 xlO 3 //^ 

’life' «rfr»tfw '$T*f s 2 = 4.2 X 10 3 ]I°C 

c^Tt^m t*rar \aw ntfjT fe> wj*s> \sTn®t^ c r i «Most^ 
W'WHgt T 


m^HO °C - T) = m 2 s 2 (r - 30 +?) 


120m 1 s 1 + 30m 2 s 2 
m iSi + m 2 s 2 

120 x 0.01 x 0.45 x 10 3 + 30 x 1 x 4.2 x 10 3 
” 0.01 x 0.45 x 10 3 + 1 x 4.2 x 10 3 


r 


T = 30.1 V 

6.7 '3j5*iK^?T v S‘ 9 f*T 

^tC’TST (Effect of Pressure 

on Melting Point and Boiling 
Point) 

i>M cr?rt <Rsr *m, 

^si^; t>M fror 

*fors w c^it ^trr i 
<mc<m c^itw m cws* 




wr ttItt wi -m<p* w ’ter ^T?r, fK ^rRtu Rpr ? t« F Rt?^ 

^rf*r Rfc^ ^Ttrr ^ ^ ’tpr ^stiT <i ltR' ^iHN w Rftrr <4^t ^w ^c?r '^rtrr i 

'£R 5 TjT '8*t?r i£|^t 'vFfa 'S^ '®lw«l ^ ' E TTC*r '3'S?*T Iwt w 

««*«» c<r$ ^ t^T <rc?r pk«u*, 1w ^itN - cpt^tt pifi> 4 <f 


£<pwl ^Ics. (^R 6.8:) I 

Ftc*i?r ^fapr ^m<(,<n ^?r i fw ^sr ^pr i^rrs^ w fh c^t 

*^Hk<F cttf ^rtrr i Ffat ,s 14®IwK*s ^c r i<p ysw>'ol*i ^rtrr '©Ic^ 1%^ ?rf^t <mc v » ^rsnr 
c#r c*rt- «Mpm fTH ^r c^tipr <#r ^i-iIh^^Im ^r «rot 

<l^l(,‘ll ^Irr *Tt C 3 1'3T*1} ^Ifjt file's ^RTI C^f*t ^TtC^f I <Pl-SK, c f C®R 

3,C*JC^, RWj < Tt3T, ’^1^' ^t <Ml$ ' 3 T5TTT ^th^i Ft*t <llRx.il PtTT <£Rs 

pt ^twr ’life ^Hls^ OT5 Ftrr wf csf*T ^*t*rlart?r <#r 1 c#*r wr 

’tit^iw fw fer ^5t?r c^W ^rtrr— ^ c^f»t %s^r ^rr fK <rtfwr 

’trt^n^ wf wt ^nrr 1 ^r ^rc% w 5 ^r- pit *ita prtRt wgt 


I 
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WsT ^44 ^®tt44 4«t4 


1. 44 # 4*fts4 41 m 4t44 cm wr ^r 44w 414^4 wr ^444 ^t'® 
«n^w i c^t? 

2. ■5j^r*j 7 ii- C44iw c<plc«'ii '^r < ^-' p f^srf < ^ c# iTn^rfw f4> '®T44i4i4 'aife^ ^srf^? 

3. ^0‘l<p %U54 C»'»W '5JT44T 444 C4t4> C4l4t W[44t4 4M "%s=T ^^»<1 4# C4>4? 

4. 44ts4 sttpr 4lf#® ^w twr sftt7i4 ^ttc?r 4# '4M C4>4? 

5. 


1. R'Ssi^l OT#ral5T C4 41t4li#l4 44^4 <K<%4H C# 4ttsfH#tC4 44t44 %r 

100 °C, 4lf# oi^^h %r 0 °C ! (Tit sHOfifi’Blw* cm ^©1441414 c 3 ^#^ 44?, 


2. </^vaT44t4t4 iHl4f4 44^ 0.001% 44^444? 

3. 44# #5$ lpm ^^44 C4l4t4 twr 30 °C 4>l44l4t4 1 liter 4#M- C44t4 44 

4tf44 ^T44M 15 °C C4W c44 i C4t4t4 I>4t4#4 ^T44t4t w %r? 

4. 0 T ^T44l4t4 1pm 44W 4% <?TCW 10/ 4t4 ^T4 44t4 wt 4M 4W4 44 4M# 

4£4? 

5. 44# ftfisa mm *wpi?r 4444141 30 °c c4t44i%4 loo °c 4*41 m 4tIm4 


414 <ps *r^T?*f C4tf& 444? 



(Waves and Sound) 



wl) 

(Sft 4 |<p«h C < 1fPp*f *Nvfl<l©sl*f) >4^ ^IRFlf^W f^FT I 

f^W C'u*!' < p|'s? <m g<w Rvg irf^IT <jg°i Pi's? CWG“T G<p|& r il <p|'st ^(,'s? 

*if# ^ ^ft ^rtf f*mra ffe <w^i<m 

PtGiiG^ i C\s«i^.ii\sl<5 'Q < ’T3 \5I? ^IW P>IG<I> 9 FfFl1<i©3M 4|^ STRUTT 
ijf& OTTFPr fW 4(?T GFTT i fePf 4|^ 7TW %*FT ^t«f3T 

<pw fos# i \sra #*ft %r ^ hi^cthi 

\ 5 n 35 ^rtf%^5 ^■'Q jtrt "wit fwc?i%r i Prrt ^>tw 

<]>ti r^ ^twf %Pr c#iw $,g*i ^gr^Ft <k?m i 


Marie Curie (1867-1934) 


7.1 ^«T ^1% (Simple Harmonic Motion) 

i4|^5T P?f°CW ficb 4j^s5t ^ «rl1?ter (TfPt £ G r l C%GV? Pi c«i 4f5T ^' s> tC?[' mgc> <mg'‘» ^TlW I ('S'olsi 

4 ^ «f%gtar wts^t ^ ^tNjt <rc<rf| i) varrs^r sfu <rr '5Rii i Ptw 

*lf'S 3 **l s ?l ^C?T 4l5T i£|^ 5TS1¥ C«TW ^l¥- 'ST *TT <^f5T 'a|«i'*<Pt«T 'Q^ST <MG'« «iTW i 
WfWT ill'ST'® ^t^FT ’Ipse'® ^TW sTlMlWT '®^fN *1% 5 lPs*lf'e a 4|^ 

*lPe*1 ’STW Pi Pi *131 <PW 4|^\ 4| ^IGP ^T?Ff f*?f° G3I <1 <l«lfD s?^> 43T G*JG*1 bG^I I s?.G<M 

wftW *ftt <pPig?i cwf *rl¥, ^ *rfw k, ^ m ifi^ «i^Fr ^ x 

\5T^CsT 'Sfa <PT F 


F = —kx 


WFsT ^TORR R^tR^r CR Rt ^irT RR RSR Wf ^RRR R% I 

>MCbt*l W^f Ri%WTtR 4R# RC!^ R% I 

i^Ww ^ >£ntt crr rrr OT^lwIfl ^jcrK crr?; 1^¥ wtfer rTRc'® R^t? rIr 
^rr^T f^ysjRR ^ rr k <4R?. «?^im ®iR(,R *Rft?R wh*H<ph rcr 


T = 2k 

N 


k 

m 


rIr <4et RT rcr ^r^I ^pstrr <prn?rr cR^rlR rf®t ^p®t?r frtRi rf® / RflR 
RtRTlRRR'SFfR^© ^»f R£\®t £/ vslRCR Whl RR^T RF®T : 


T =2tt 


N 


(Rt CRfcRT ipr rrIr ^>fR ^RR’t r1r<pI wt' GRIM'S MR Mft Mt CRlMs cnhR rRrt ^R 5 ^ 
®l i<pc<i ^t^T '©grr ^rr (•tor rrr Rt i) Mr cimt R'S' rM ^RR^t ^slrr ^rrIT w Rjfa gr ‘jRigr 
iw1% MR CRlRR RRtfR ^IRT RR *&% 'Rl 3 1G'® MR 1%¥ 7C CRM CRM MR MT? CR>R MT? 

^RtRM 5.1: 1 m rrT ^RMt RMfMr 10 gm iRrM RWr fjjsM M3 i Mr wh'i 


S'8^: 


l I 1 
T — 2n I— = 2tt — s = 2.0s 
5 J9.8 


RlR#tR 'Q^r 10 gm Rt rcr ^rt ^jprs Gih-wh ^ RM» i ^rg^i i>fR 
i£|'«^T% wh>i Mr CRCR ^jfR CRM CRW g >RR RlR CRR <P< 1 C'» RIrcr - oMrsCR CRCRT! 


4R»Ci 1 m|sCRR fRW ^I<I > '5| «R Rtf^lCR CRM fRCR P^J\i3|c<P C^*T ^£R*j> «M R>CR (Mt 
'RRMCR f^[R RM RlM I 1 m|\CRR ^ft' GRRJi3iG<P RRt RtR MR! 'aiR^I (^fR 7.1- 0) I 

•sm Ri^ W§tW fe- ai^f Hlfviw iflW fit (^ 7.1-1) 'SKC 5 1 

wSt '^■■ !> kM 'Sic'® «ll<p(.^, Rtsti 'q-q-^l *W3 '? 5 ?r ^t a 1 i^' Rtw '®1^‘ 5 t?r 'siHM 

RISC'S *II<PCR RtRT 'RR'<I ■'ttR CRW RUR URC'S^ *II<P(,R I 

wn?t 2 - 3 - 4 - 1 ^R^tR C*|R RRR CR ^R^tR <K<%1 ^R^ 

®M^ICR (2) ^!R#5kR (^■'kRR 1w V CR^ I^CR ^RR- ^TtRRt r 1% <5R^t ’Jff 



•*!**■' SWO& I Vf>» <SWt7J *pi 2 - 3 - 4 *£!* cn *-jjm c*jco ** *t<C* .“>ft 
felt! ^PTW fels *i»Tn * 5C> rn»« ^?T 2 IVe* fW£o TRW *0»A ^”<0 

•1 i r »c^ hcw vm, w.-** *jff vic #< di-T‘&b T c*! few ^PH $i B 1l ^TT , 

3T?PT ' r Ml^Ta *lfe PTCJPf-r ^ct W1 SJI-IRWd WWtf ^TTNTT CZTff | 

3(,-h *1IM ^PIPT ^TTT ^TT • JrPfn «WVi 7' I <ii<^'i*l ^ ~ aQ T r *i^l $.v® '•ill .'^j’TT 

j n^swf sir c»n?R >-w r • v»n* f <ra* «tf® cth»» ?i?v?t rt*rf?c; f ='- 



101 m (2) ai M) tu i2i 191 d> <0 
t> 7.1; (0) SRT r 5nrTT i faF < 1 1 'vanFF? fal c^T OTHT ^ rutfr -*tf*r* 0FC*T , 

p i i l^ir*/ v i T iffc CW7F5 s<*!*l •*& TT^ 5 ! /* if?f *iPV!* 5‘U^ T75?f I Hz » 

Tfa^r firsts pr^H aftae ^njrpr^T **-[ iPf^rr rarn^ 

SffJT/ 7 \pf I 7.1 Wi CV3TC-1 5X\!u? C*W?T feSKT 5TW a. 


i£F?T *R?T?f ^TTf^ffB 5T*[T (Ph35£). WPTfl 2^f& *T*f*T 67T*TTJTT <MC^. T*f*7 
*8fP5 ^ Iw T s^ 5 tt *W<;1 C 5 *^ C^fl 5 
«rm3 c>iS ‘SRT^?© w»{t i w *rfe£© iir«u t^s^r udt 

3!>iW T3<f> (ij^rrtm ?*T«1 *T2 I e*W ^ 

^Rf ^T?T*T i!Ri 'J* SRI ^ C^PvT *5[rf ^ 'TTt fectf 






7.2 Wf (Wave) 


FFit wr Ttnit, fiIfgs ffrr fer (nt tuff Fife wr bifiPiw 

^ft(.*l FG5 I FCF Flft fl^rlFf GT ^tGTt FCF ^IttM FGU (TlttS 'W I ^iFlFT FF*T fet ^SfR 
Ffet ^tF ifR* wtTT’tt GfW WtTFftF FtF cfes ’©FF I >£|ttf f^stR* TX«jB© FFF 
Q$J?5 ffer '©tF (.'©©■fl ffer GT ^G> FtF C^f&hQ "©FW, ifet ttF F>CF FlFt ni©*} FfCFt 

fIi^f ffer gt ifef©1t Fit ffe fc5 fTf Gfe wr i 4 <f f^itf ffT fIf w# #t ^tFifT 
(Tltf '®l«i©<l <MC© FtfF, ffe Fit "©tF ^FIT *W’4l<ie3|<.*H1 ©fFtF 'ilF’tf 3JRF F?^t Ifg® ult 
©kTI #tFFF? 

^Bf ©IfIf <FTt fIf wf fce^;, *4Fn>t fTftcff <.©©f ifer ^f> wlFFt gIif ^rt 

WtFFtF *fe fetCFtF ‘FFT’t sfeFt, GFltCF FlFiOm FHt'QGTf "©tF ^STFSlfCF "fetf®- FG® 

FtCF - fef (TlFlF TfCF R£F RtCF Rf | 

^stFifT <4FttF Ftult fcf gtFg® •'tilt ^t Fsfet 'jtWw ^rffevstF fIgt 

ghtt ft Ft i r inh fIfifft ifer fIftf fff Gt cut £®fF ^cf Git cut *fer f>gt 

<4Gt ^fFt© f^cf, <MGSrt feuwtGr ffI fIf ^ wtFFt gIcf wft wtFFtF Fit fetGTt 
FGlt^ I C 3 # W F%t Fife® ©kWH cfIcfi FF^F FtFlF fe<F ©tf'Igt ’fIffT gtFf F*lF 
cutf& fige^ (Tit ^ct f^s# fif# tFCF tck^ <£&%. feu oioig? ^fs, cut fgt fiftf ff 
©iklF ^SftCFF 5IGst 1%T C’tC^ *SRK (TTfC^Q CutcM T TfC 9 t 3 TfC 9 l' '©Iw ^C^Pl I 

ttpt ^rtc*! fkunt G®lwr ^ig® 1 

^‘WTra' c^tGTf * 3 ^ 1w ^srFrat ^®H%c?t «rrf% '©Kgi ^fFt ^®i<t c^®^ 1w 

<£r^5t ww gig® '^^sFr <nt ^?r 1 <pgQ ^itFl^r c^rtn <ntt 

vicCltq, w^f ' ; ®ta' c®^®w fk?r <i> tlfe' w^St fknc^ gfUgt wt ^(rr ’lit ?c(ic® 1 

W ^f>rT ’fe ^ItGt vs?W Gt, ft¥ «< 2|C«.(<l 5 'Cl <£lt6t T^T ^F>rT ’tft i 

^k.'Srt ^FU ^INIC^ GFTf -3#^ | ?n?T <TFtG© ^ ^3fGT^ 

5 ^^ wf ^ ^fit <£it ?t? 53# ’$srl^jt fTq -^g® *itGT 1 ^Frat wgf wft 
^rrsFGra' ^rr ^rrft 1w c«fc^ ^srtM ^fft ’jitftGs c'^trr ^«Fr ^ ^fu c^fGTt 
sfGitWF k?r ft 1 ^srtGTf it^ cfN%t w- <ntt fer w ^^rfGr ^Frat 
^rfGTtUFf I aOtltft 'SGm FtGT ^ W <PlT fwt%t <I=1C^I, Tilt TFft 
m*f ^?fiF iw ^ ^SFF3 C^iGTi 5TpJTm StGrt^FT Gt I ’FfFlfetGW UW£fF ^IFft CTftlt^Fr 
TFFtfk^ 'QGT® ^t??*Fr WT ^RJ SRTW WCF1 ^Tt C 3 # ^rtT^t l^ffer, TFftGT 
'®^®flt GFlt Ft srftitFrt r^®<i <p^l Ftn 1 



aRSIWr 7^ *f* *<\W *\w # »txi 

&•{' <w«^ 4 *h *ji, m im rv*^ *h#w sir i ^c* f o 4><z?&$ i 

7.zi^cw^ 

TffV 7 T^“ ^r||tr<ll ^TT * 3 l>l 3 fjfiO^ ^!f d| 7 H*_ ^WP?* 

W^il. T^IpTfT -tot *fl'i"^ ^?T^T 7R i«Tn£V TOfT ^fr^f^M W=3 

(i) -lifll^ ■Mc.^?i ~^T Tprrurz >)$*'?] % 7*7 l *llK* C73 T7T. f^gTOT ^TRT 

sieW i^tot ^rz TjjH son <rj i sjncrcp r?i ■in ^fv? c*Ol* astfr >•>«* ^r sriwo ©r> 
^nrrn , 

(if) jjwtn ^t**tot» C5T9 ^7i fr>rn -537 c*u® 

«I)W w? «*)iwpr fj^f aprsrcn <yft* T Mf*v5 
r?r c*tt» v*t«i tun Nr **fr*csii 

fac* inw 5rrc*i tiro *ii i 


(ili) 4sf,'iil 0573 im.ii -if'!? C*ii*^ 2i" 

^rw CSC® «nCS *tfe »T 3 c 5 !^ ^ IXW PW 9 

ITS {?&* 3fl I -ffiF STlL^'J •N'WI'/Jfl 

■jwnffs*- ato from tfa wr «tfr< snt 

Wfl S? I 

(fy) TTT'fe £ 9 &r 17m utr.ip <?& :** 713 

sr^f&i «*ft ^ i <rn'?i «fc«Rf w\ lift <u/.< sc tfw H.V) »»/.«• 

tot?* uppot n wn ■s-it.vo 37 c^m tti ot*t tst^ tot 3 wt *n^r? ^ tr '.«w < 7 ri"i i 


/ \ v ' 


<e) 


<— v\y 


»1« 7.Z; iMi etK!«c^» *«■« 05i*M">ft 
'wni ttlV.rfevi lirat. gf S3RT tt» i jpr izr 

0 * 0 * CTUT •SO C'l^l -ff* 'RTR «T 5 V=r*i 13 

(3 ) rui'll^l t*ll&f “TRT c«4> 'T>T TTT7J dfiTT id, 

•riR^r 4ifsw*iw m (b) 


(v) WW JlfWviJ? fo’SftT atC’R 6 ' ^ITR "WfiKiT " 5^(3 ImTT tij^ 

=tfl?TTB«IT 3^.%- -51«fRTE C3rt«l 31^ V|>mi ~5*n UtmTO *RI? ■WI’.'H 

sitfjRPH jjfii 2pra metres ^rer -sre* i.ti^i vm ss f s* Fw i (vm 7.2 > r?« sopi 

o>\x« fu§r> -*n»i(r- *mi ?cw «fj%>w o J • ^rv<n w|,i i t v 4 eifa»^ 1 ?i sr jcw -rr.^n 

tff<ril*l • "flfars 57? wfiFl -Tsril irfsr 3TSW3 ^ ^ GHR ?TO <2flW3*T I 



(Vi) TOW TSST^TT </ff*TZj TO FOf trcrst £#1$) TOfWTO. ^iftf S 

¥iw cti*Tf : W‘i #ro cro TOicro c#f (Wi «n^T i TO - to igfi> fs^ fs*j to*it 



5f*r 7.3: ’53V C^'i 5^JI «<I73P ^5 \s?J^ ?W **1^9, *IWIfl 3i«iiii>7^ ’(RfS i 

C<TO TO* WiTOtTT TO*f i£|77F T'tfTO iwlcsr TO 5 * FTO -ihi.ifb'/p '•g«- r R-9 Q?%\ 

•TOts- ^*tl|T> '5'*f»T v? IC*p *(PIIC»IW Cb , '3l ^?R38. IFFT kf/\? 'SR^TT i.Cbfe ^5 5 lf9 9 IR9M*l I*1*iiti, 

<T*R ®<)(.5»<J 5i|C<)j *1 TO* “5TO fTOTWTT '^iMI \»k c 'l I »l£1 f.W/l FTT*. '■5|| v 1|» 9 

Rs st ^1F l<i*i«i 7.3 ^ CF»I (c* 1 1 F.iR.5 i ig{.u( s<)5f ^lf.'R't>fT>c.< > i ff? 7 T'3 <K?I for.® ‘ ! 1TC? 

■5fl3H 49# 4H«4#C4 ^fF!T» *1153 l 


7.2.2 'TOC*3 «tTO CTO 

TO# (.rTO fcc?T 49# 

5<ih 'I Hr? > i*iii -sfisrli> F 5 ?)".^ 
SRffcs TO? spufcls 9^ <#f73T 
TO | ’■aihW TO# nfal 4<p 3l(.'i 
49# 9f l^f*l f^f.<l 44 i t’1 »<!*» tsf% 
9>C<I «l If/tf fat'i °1 1 <ilc.*‘l I 'TO I 
«glT> S9f,5»9 ilIC<tl f<=P'5 49# 

C#TO TOf9*T I f^JJIiT 

TORF f5=T F®<.<Flc>*' 49? 


H x K 



7.4: w sm 1517FRJ 9»19C9?FS159 *9? 

4<W «l'i^ t )' ■'Sfl 9 * I A. £Ctfe '■59 Sf ’W) i 


sttoto f^p#&<r 7 rito*t 49 ? ^totto to* to? tocto C99 to^ fro>- 4 ^ totft tow 


TO TOtTOTOSf i 4 <ro (longitudinal wave) i (ffi 7.4 1 

## C9TO TO9T 999 FfsfFTs fer TO5F £sf9 9*7^# CTOHR 9f#T 

Rf *Tt I 3TOITO f®f«F 'Srsfp?, Ff^<T 'S7T TO?. TOT TOCTO (7TTFR TO®J 



^ i 3’irjri iw sT'itrs I transverse wave) i •tltrre jr§ >£* »f)<i ami 

bn\w< c \ 1 

7.2.3 Sift 

'~lf*n a **1^5 '.— ‘iiXifll cu A K*^ iT !T*1<1 •wit •Ji'nitii , s , l*.i J l r 1 l Ui'» i nl5 siMlft S'.ir.ws t*1°‘tK | 

*n^9 1 sft^wns <pf ■w -rn? ■»mr?pp^i *rr®, surras ^ujr a at 
fa's Id '■»!’.<' I (?>H*II •fi‘l‘i’1 •sitsf IIRTO ’fiRJ aflilftl sri^iCWiI (/PTC^T a} *&~3 i 

fcT?J5 •Slfow *Hfe oft 5R®I W 5PSCI 4^ t?Wl?i 

'ilWWf ']<o*t tjR> <;lf , l'i astT < c "'.'> 9 ttfil til*! a-* S' s<w ?.«>Jt ">: ca*'t‘'t «3*Mu ®fart 

•ytr.r. ei? w-il^ «srcfc n»tij sin??! tfsi^ 513 ® T!tw >ratr <«fa /. 4) ««fi* <awt»»r ctrpt oj*sfi 
£<'•> •.’i^ '■ppf 5|fs3jra -3S?3 C^T I 

ii iwr Ttrstrr 2 ‘.<1 1 1'j'ftfi’ ?ntW -di.-w.*? ofti - vn^n - i *t 4- <•-'"•.•< (,<i^ ^ih.' yuir 

Jfffs -SC!?! siitt ”i') p Q|f’T)j)»D 'ff.< rrrOTfi 5Cra 1 stf* 

MW* 0\ -nlTTf 5jrr*r vrfTTp < 7 # 57 * apwnvir ts^h? Tift f q«j? TUf *nfT rife I s^r 
TTCT^t C^f 11 


V = fl 


*l*5l TTO •f|«T«5l *7WT*f r>1 r.«T* '-V »i i VPfl£»i 
^JT*j ^*P7 £fl^ *T^TwFT EfT CTI^i 

^ t t 5^ ^i» , “sf& 'Xi ^ 3fi>n?r 

«3T»T7 ajT^TTT^ Tire ^V»T ?r^*U 

nTw^st o-i . ysfK OTHr Mfesi 5?w;p$* [«**< 
t w^; min ^5T?f "2>^f /jpt^ n»r.T 
4rw-‘ yn ^ nnRTW«in 

&?j -n 1 



t*t 


W 7.5: ^r;^r 


7j: st* r.?3 ^ 7^ 

t-rr^J^. flrWT (nrtn -^^71 di^f i-T* ^ | 


Fr^ici o 1 rn r-?r< f^^tT 2 n? ^f^rr ^ ^75 ^<1? 

^|?j. ^fT fW ' I <^fT »f^i rT^Ti TFJ^r JJ^vt <Mr < v|(c‘ 

rrnr? : ST?) 'sprr jr^ -^TT Vrx Tr^r-afP J'^frr rnf^r 7 nrr*r 

1 >pcy*f *nc^ NW Kirci *nw c^r *m» c«^‘ 



7.3: sNr® '«# '«s?r* ipf^irpir sjflre m?i Nrrt 5?w -3Nt ^ptt 

^* W! I 

tJw; «i? 'Sirpra f%?i? 0.i>tr. vrefni 
4W 2s, •£$ WIS '3RT f.^ion vs^iT 
^S?n 31^ «JT I 5R|T»j75 •i|^8l 

ffliyl ^wl vwnriti 

#r^n?? <.wn?n 

\*t*TT ?is«: 

*1 ,J 1I *TTT t 

7 6. *niFiw ow 7.4: 7.7 fifjfift 

: TO731 rtfeff 'i|*tt ii|W» 

s^rr^ Rffeif ^rvf^i 'C^ifTTiT ^ f^in 

tf^f?r«ww >ipne (Tffi ^ tor • 

$w. gfW artw c^i^s *mrc* 

a — 1 m *^r /j — i m 

i%| w §h ^jw *n^ri *frfe ^flfe 

PiWT 0 = 1/fT 
^fc^rT SfW J — 0 # 2ik* 

'.WM <«fw <F**fn / tfns <Wf,v^ *flt? 




tjjr^irn) ^(st 

»Pi 7 7: ■^'i-jji'f ‘iRT *ivir,tiii Tfir.^fiW '-iispff^ 'SdN 
1 

r = y = 3ar - = 5//z 


•^if.'Sis ^fp spr arcii ^ -aiiiifli =?»n73 ■«#• 

'afSflT.fl c^ 1 e 




7.5: 5F 7.8 4 HR# 

Wfsjl Wilt'll S&tiiA, 

CTOT cror ^ 


A C C5 ^*tr 

/l '*R* B C® *ih ■mh 

w*tt ftWrs 

D /: CT 'SJR trR 5RT0 It*IT 

tTR. fR I 


73 ■*f*f W5f (Sound Wave) 


W fc>fti TOW si^l ^TO*! WTOi. i7fi?TW '-HeMcTO 'SHt <£Pp 5 i 'SJITCSBT 

C^5 *RT ^f^T" <MBf W*TT C^UHl <i]<P *!<!(/]<! ftlfR^BT WTOf I bBP*tlC*t TOT?<fT 

*rcro <rww i wnt wow - 5 #fFs i&tt tottert c^*itot c*r csiror W 
tobtt tst?t c»to fro <U's!>t ot toot to c^rn^r w tom to <?n?f faro ^ Wftr to i tot 
<ito 'tsrt ^j-ioi *ifit *Brnr w*f 4fti "■sitw tomi (*fS ^i*j^ -r^ c s ‘TObt i ^isii^^i 

^ X5TST-S H*[« *H7OT Wl RvM TOW TO3. CTOtW TO ^tT^TT TOTOIFW TOTW (Trf&W 
StefTO ^^ff^TCTT *Rf csftj TO1 TO I ^TTO? ^I(.<K L?\ TOft» TO*(W TO* TOtf 

*pf ?®ftr ^l<\ *£W 'vrs ftw c>u?it* CbTO *ot to*to to - <$i$ tor i rttt tott a\w\ **itos 
tot ^cir tott i t^ihot tow dim t*rro c^rf& TO*tw ^rrw ii pt croftr to?i i ot^wuhw *pr 

*rroro froi fS(fJ?8 totott *Ht tw tot TO i 

f*TTO *Hf U3f?T ^<11^1 TO (7TPTW WHP1HI CTO^> W*TT W1TORT ^OTTTORT "5RT 
t£j<j>i5i *jwwd ottot to i *pt 3$ «i fro^TT <b(5»i TOTEsfa rror s mm ^r?r fe-s TO5i?n 

W>!W ■STTW feTTR -iM^W ^SRft ^ I ^51 C^T^ rTR^ ^TRBT ^1 (7^ 

c^rnRR wnj 7.9 » c^rnru ^<>m?r ^i tot?, c^t OT?r <nt^r 

^'W <lf'Sil C c H C^lC-5 *)IKiT l TOfT°BT *i)^l»I ‘^fp^ TR7I ^TC?f -TBIT 

toitt -^ft*i? croni ' rf p? ^pj ^‘5 5 ?f tow i c^«i6rWifi? ^iwr^ffir <n^pr tot t : & 

^ftf? (,<«if5 ^tTTO^T 3 TOW ^TW TOT <W ^fC r il C-sftl TOW «H i 




'-siNOR TOR ■*T*r I *K7?<T 

m 20 Hz c«f^ 20,000 Hz 4<T *iWft*T 
«flw < 71 $ c*iw Rf i (wr c^t^M 
Rioter yf<i<i i) *rR ^ #*?<ir stf* «nwr 

sparer c*lRt<r Rt?r i) ■*K7'R 

20 Hz C«TFP wz (7#tFF ^Wt ^ 20 Hz 

csrw ctP t i 20 tfz 

i^t 20,000 //z c«fw <R#T ^R fts# ^t ^pt 
(71# <ll'*l^l C7T -Sllwlw : *RIF4 ^RT CR# tRFJ> 
'=ir^r rt i 4 *t<rcR<r ^ktr ^jtt ’^rri 

FUT'R *RW<T i|R(.*l(.<f*M ^ WM*N <0<U>l<l ARIFS' 

^itR i tr ^rrto ^rfs *ifcr i 

'^f»m w R «- >4 t i<u.^i’fi <p w ii<.«s*i R 1 ? fcs# 

RT <4 R?. 7R¥ <t«' 5 tt#' CTt '*Rf ^CR ^Tt^F 

<FWC? CR RTC7R 1 #R RU&P5 RtR RRt TO I 



^7.9: ^fWT^T *rm 

>ftc*l f^zf C^f lft N?' 


^it'^t 7.6: 1 kHz ^fS~ ^ ^r fror *faf teft c 5 # 

tfsipt <s Tf%^ cs^r fror shi^o fror c^t f^pfrr c^n c 5 ^ 

-*m<\ C^t ^oTCsr 334?n/s, *tlfe 1493m/s ^ 5130m/s C^K 

^jy w? 


Wfy C^t r = Af C^m-T A vo4C»M <Wl I <^T lfc/Zz <Tf 

1000 tfz. 

v 

x =j 




R1%s 


M^ITT 


334ms 1 

-^ToR^ 0 ' 3 ” 1 


1493ms 1 
X - - = 1.49m 


X = 


io^- 1 

5130ms -1 

10 3 s -1 


— 5.13m 




7.3.1 aw# 

• *> C*n?T5 l^F* H5iT* ®f5 Wf) dl'S^--^T 5TT5 I 5TtttS*fl5 -5* #ftr, cERifl 

■3MT TlTTPl J|>> <tlC«l*I TST^UTTr 7Ti ?lrt)if'^l»i ST'S 1 '3TTSI f#jj -TXT i •tc* 1IC'I^ C‘t<ti> **3^ 

(?#*( *rn ttxt *P*ti5t ^WTHTiHvI fry 5# '51TT U’JTjfeT’T (1.1 S '7#? 

0>IC* «l* # f* W"W18T« ««r.7i QC* nji< *-Ofi ««HIW n.l X afl «sVfo ffOPfln 

*fTC1 »i*V>|ll I •fc^p JVrt 330 f?l/5 0.1 5 >fl?J 3 TTXVP vi'lfl &ff7p5 *f 7 frC*F "Wh-^^-h. 

33 771 s !«tT '•ajfsaw 5 «*lTc'T' r»r i ^rjr i.trnT^i. TO?n ■®ll^l..-p*.i 3 T»tttt &«■*,.’&■ 
«j«f C-?iJ 'SPfo »iCOJ (lh.5 »»1>TOT *KfO fatfi 2|ftf»ff<r-B *X»i fow 'Trmrc® 0.! S ^*1 

7JJ*n7» 'IRS; TTT53I afzW#T JSSIT^T «1H I 

^TT^v^T CFlT 3 ’ 7 A "JTCTT &MSJ& ^TTTT Si I 

afs'R# JTT3T5R1 ^73 , '*7^72 7tV5 "573 C*-t^ '«f^ frsfa 3<T3. *>WC* f#f 

stFNJ- -«Tvft? .,-3pfV7T aHp#TXT 713 PTOJ 'XiU'. VW * t «fiT »f*r# *7^7 C3WP cs}^ ^71 

*ptj^i 5»5«n*i ftira riiw i <3 ar*u sutwcro -nr*pi c*wr» »*^»i ->] i*qi 5?* <?:& *ns& 

'41'JW'S fsUr *Pr YP/5 ■'TTSf P * r »f^ r J(PTgi-;i|'lj' ) -3v|ft Sliillhfl t^fPTRT 

'iifw«i 7 ? w *n7.<nj *<•" i 

7.3.2 »«cw C37PRT *tT#*T : 

3I'57C* "WVT -TPr 7m/3F7 ^rr^TTTT 'JTTTJ JiR^I 7.1 Plls*! ■5JTWT *fT»P C^T 

^r<raife4» 

17 oc y/T 

1FTH?1 ‘Sl'TOISt f#l C^ClfaniSf >.l>rJIJ): *F- 
, *i lt il ;• i,^.«i ''jrM'Jil’iii ' 

<3T»I ST-SICHfl HT<3 «-»TT> : PS7 
p -srr 4V'»> r CT^ ?*rr 

: «w.' , *tif's^ «n?r t*f5?r T?m . ^et? <jt *rr*t ^^ti 7 
^r**f 'HpTCT ^l iTC-’fa ’F’y ■ J si?r ttpt cti 
•T rr ctu? 7n?r i 

•(• *£i4fi< tills’* 7fra - 1 5Ptt»R! f q fa y n-MH i gn< f<~fit 931 1 >sv* -»0.*r 

*fnrt*fe *(^R5 X|v5f*| ,\frj rSf| - lfX> Tfitr'|r<-* ^7RTL a 7 *(1^ C^t 'T’XWj T fe*| iiBC'l p**i 





*11 sPI && C*TT*f •W'i'i (TFT 'S^®! t4M I '. 51+^1 5.1^ l e ir»s\ »i|*lK.w 

C^l W^TPTTi I 


'»‘ii?<i'i 7./: r.<r>if,'-ii '8ri*r>ii?i •*Ti«'t»ri.'*'i '®T P WPPT 10'L i'T 1 , , T T T 3.32 w/.S; 
'ST®Wli/jl f.’^FGiS 30 C *t<r\ C^V < P'St' 

^S?T: 17 VC \JT 

£l 

V Z 



i , = Ui 



273 + 30 
^1 273 + 10 


m/s = 34 3. 5 m/:, 


7.3.3 


'annSwcriistrftp: -n^t?r stiffs wrmrf? 

^ ^ *rf, *rmr ^ntt #r, *tr 

sfr. 'bW.<!4i ^P^mT C*ITi7^, >i Sulfas 

(TfflTRr thrift t^#fi =*tl7W *TTt<rf fof ^TPRRT 
^nr®. ^Tt?r wr c^mr c*rrc7#r i >wn>t9<it 
ot vr+teirs^fS to ==tt^ c^itf c'pmr c^nTn 
•i'i 1*1 fiFT *TT, i£f?RT 'oH«t£T •>!(.•( IfellK- *nw eFpfl? 0U3»‘I|<1 
smrnr nro ^EfprrS^ ^r, f-fw --1% 

^31 f*R3t "STOTT tTlGlr+ *Tf*F51<r W f*F2<f 
'y+ui ^jr^f c*i<i < p(.<i 3ii*ii '5u i -i3i*)'i<s<ii 
W|f,'lf,*T*1 ++ *T*T "*l ?](.<! ■g (,-»'B(,<|<l 7PT2] ciaf 9 i£ffC +l<t*M 

TOT t*T*fT W TOE? I "STOJ^RF TO?RP 

■^fs zzws 7UW fs?[ f3*r ’3H*i0jWf®«*> *ttfk?r C7T&TW TOFT ( Detect) 

<?<.<) TfT’J'o %M < 1T9iir - , te*1 »Pt 7.10) I 



7.10: TOtfa mw firfs 


Gwrf3|«> fspjfi^i •JtflN faf? 5 tTt^f C^T '4ft 5 7T T CWfa ^TT 'iTt^ ^<tf TIT I 

<*><![<* £m i -rm??r ^iih^Ci hct? cct* hc^m^t ^tt ■^r. ' 4 i^ fntw 




§f« 7. 1 1 : ^ h rs*[ r®^ 

7> T-TF* T 3Wf ^RT W » 


TT!^1 ’3|Tjr^ T^jJ TI?r r1C£ t 7 ^v 

^fTTT . fw.jT^nyr iGropliotic) 

HOT mf^ara rsf$ stf^fap* 

**»T!m { Deled ) ^T T*T I 7HTF TSfT-f^PT^ 
^rffSsf t*»CN 1^5 #T r?R 

CWl'lTT *1TI^T ^T WW CZ*T ^ C*TtT ^rj 

t^rrr rrr i c^rmr -sars 

liT«-7i7|iT r<pfvM<i OITC^T ^T“T 

CMW fe'OTIC^ *& 5'*^ TO 

W^rc* ^TKJ^I? k\^\ T£c«T *T<~- 
k^j * &•«!(,< C*^ "^HK 1 


vmEWT^ fjjrarj; ^otw«iw *7*^ csiwjest TOnirr fa^rrsrjn 371 *wt 

-jnsigpri^ 5 ? fjt’ffa nmrw "wt vtt i isxtpt enstWT r «i x'^fftPr v i antfe gHisi ctjo 

I 5R (.■:’■ ti -a ’l|ilC ,, l ^s. "513 ■9—^c«i mr^Tlfer nn *TC<tTt <^jr 5^r 1 


7.3.4 *r*r 

^nvp^uT FM7iT 4 l •7W" ?TJ7IW 

Wir aTC^i PTf PFf *r*) 1*173 Trra r.^ Ti 
'SIOTI "TfFI '*1*1(1 fcflfc fej 9JITS 
■S<HIWJ faafa W I cn «■=* ?PT5 
tttvtFra ^r.*p *trcn 5r<txii 

*f*tF ?TO Mfejj irirtM(.»Ri *Hf 1 7.12 

SfFTTS tpr* ^iT^ff? ^f’Usk *(7*n 

^sin* «/.«'.» 1 vs^i iw»x>5s 

*016 J& JR'K^TT? rtF?! ^**7* I 
3T<r‘(«TWT nr Rir-nV'* • »rr^ rit»j’s isn'fS 
: TT x *fT7^ pTHF >)< ij * '•HT? 

LfT^fTi 3»|"f rtf ^TTjV^ \sTq*r 



vww 

37.-13 

HT^jlw. ^ ^ Ls- J 


V /, 'V /v V y 'V / 'A/ vU 




2 ms ^TTT 


iefa 7,12 f53 f53 TTRJftSR '•FV I 


^*01 ^rv^TiTf?^ ^<,«vn *}"« r, 


3 w 1 ^[W 5, ii ■*rvpF ■RT^nT^MR' ^tt <^fTr ^rwRrve wi toic^ . c^ott 


c£tn (1 one): c*tmr 7 F§n cnnn'n ^E5Ftt*Ff (m cn ’ft nr *fT nr fnnt) 

fas (Pitch): 
wi (Rhythm.): 
pJc^l (Tempo): 

<p*ipfi (Contour): w?r ■®r<i'©in 

fCMia (Timbre): fe*f fan niw^icow ’srrc^r ■nFNn cn c<n*\$\ fam 

cnwt nrrr cnfa ■cjcsn nr wn& 

^TFFrr (Loudness ): >jwil ' 4 tw?r sfFFrr n^s c®flo c*tt 7 it *iicw 
•sm^m (Spatial location ). ^wai 4 Ff c^FlT ^rtpr 
fasnrrTTTiT^rn (Reverberation): < 2 lfa*wMs nfanpt 


>3UfFlT *Ff 05f?T ^TT ntnt ^TTfnTR^r nWST?T W 57T. (7Tt3CMIt<P CntGtgfij fen Wt 

nra : 

~m fare t^sfa ntnnra-: cnsFn. cw 

wra fitnw fara frsfa nrero nifa. $wwir*iiir*i<* 

'SiW® (Percussion) TncTTM^f ^®f?r <p*ji<i <nm»iar o>Fr, voo^d 


cfe 7.2: fefest *#srm 


^rrgRpFi ^FGjtfns <rt<r$r<i w n^ 
f»;l 'S’fTCTI 3 lW t 'll *f*f c'sfa <MI 571 l 

7.3.5 '■tew ^ 

'awicio iUnt*** ■*& 

*a<?fij fanrr, fes va$r nt^mrfe ^nmtnTr 

i?N*l£4 'a|»i^«(Ui •f'U'S ’’ItCTT I 

v sii*N| <dfj| *1 $.c«i sftfe, Pif.-'tn <r-r.a nffiT 
^5 >£R# W3I3 *|TC*r mfe WT M*W$‘ 
w wfe nram npr. ?rrfe 
tfercna *Ft <an? 5z*T3 aim 

nnrat n^lFr w #m?r nttcn trft nro i ^fafan «at *rn vpn?r sfFpus nr^i/s 

>1*171 -SIC'S 5C7I ills "Snn nfa ' 4 F» 5[?r«f c*is Cn <i<p*i c < H(, r| l RfaMf^l 'S?l71 , lt7I nt'STrRT 


17sft> ^T®«T 

110- 140 dB 

§11W 

80 - 90 dB 

*tt#t‘ 

60 - 80 dB 

CGfafa 4 fn 

50 - 60 dB 

iFstmr^r 

40 - 60 dB 

fegnttn 

10 dB 

n*ttn 

0 dB 




FfteWT ^TT ^f*T ^ '»|^f ^^5$^ 5 ^^5‘ *nf?T I f^%}f 

»tCT?r *tf?isrK 7.2 cSf^r O'Hto"'! I 


^cm ^r ^r w^fspEr wic^ c * w wsh w ^ ^ i 


C^l c 1l^ W*TT ^Movs T 5f£tC*ll'3rt r <'S <JMC r ' CWK ^ftf^feT ^tH C'fft/T I 


*F*T <WMI« WK 8f5Pr 8|«l1SH CTO*f ^ f«<l»Wi ^5T ftsfo Wt OT *t*f 
T^«r <f?tf 5- *itc?r ^ ^?t ^rar fi*«i cm ^rm i ^ *ra mnm 

's?*i^ico'©*il i c^WIc^o rc<j, "^r^fpiw ^«t <pw t^ttpt, 

*t*r c* n^m ^rar ^ «mw ^fasr ^r ^ cm <^ ^rt mm 
^jlfa i ^itc^f *i^c*w *t-1<m wtTr^tr?T 2tj?r *itPter c*mr wt?r <h<j^i^ 

C^ill SjbvJ) | 
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1. c^ftg ct ^ ^ wr^mr *rrai i 

2. he®! '*P 5 r ^5TT r.<M? 

3. ’" 4^ l ® ^'Ssmr J, i*i?i *rhpt ?4<i if?,'® '5ir *tt. h^si 'oi< ■ gif,* 1 '®R j i<m 51 ^ ® ^•vt*( sir” 
^TsT ^T T^TvtTr? 

4. <F5j' 5 TP* WJFT ^5TT c<H? 

5. 9vJ?R TfSHT ^TH$it.»t |\5*> ‘*p*7 Jtf -?« 5«'tif > l- y TI'3”i> '*l 7I f ftsf? ■‘MC'I »l»|»i(f 

^®T? 


^sr^ijls 

1 . 7.13 sfct* ‘iMt.H ^ m*n?* iupffiTsm c^rrm^rare \w&m c^r w? 



^f<J 7.13: iS<t5 •'|J((.'l<n ^ftC°ti'- 1 t' iil<Mb *5?rw I 

2 (?m ia^T«n?*f?r c^r-^? ^*iT®re MACH \ MACH 9 *f®? 

3. c^TTTTt 43 # Tq^tjr ^wT?7i (7r ? f 0.05% c^w c. 5 R^ 1 *TU<m?ai ■3T^ra r rzrr 10 T 
sTl^it®-! ®T‘ p pin5Tr ws? 

4. ’aimr 20Hz c«lw 20 kHz *pfo *wc® 1 20Hz ^ 20 kHz «?iw 

5 dH = 10 log (j-). P 2 osfc tf©FR *psf v£R? p } WBT *P*f stR. csn> $fw?rcr *R» 

^tr <im ^ c^tw <K^r ®*r <Rf*r? 





lie'll* *lfc*H*l 

(Reflection of Light) 


glHHOlCM IgSRfrWJlW* <SR\ ^vr^'HC'W .£[W5T 

gw ^rt?»r <MlT?CilC^*H tl^UTC® I C'»®t&*|’©1 fg^r g^Sf g*Jig WJ 

wrcw g-niuct cgrcgg i?F?ig cggr gg 1 Iwtg wig gw 
wcgf^Tgg wit<M ^<i^|g *rrv3?ng *|g i i^vllg&jiw wig >i<ict>c%i 
gw gjgpfH •>i<iii|*jg ^iwra ^0 PiSQpii lt*iu grWJT CW^T I 
twig ct «^fgcst '=M'»j'*a> gw ^g^tg oc^t-Sl ^wNtg^ai^ftfi^ig 
wt gg, Iwfg wig g^gsft ^ ^wtug ferw ^n/iw gw gigggr 
wfgciR^gi twig wig yPknw* 'sigt^i wcg g^igvf fgfg^gT gT 
<w1ii ■4W %rac*ra 'srfD c i'»lii ’sngTgig i 

Ernest Rutherford (1871-1937) 



8.1 ^ *t^fs (Nature of Light) 

^m\ cbw ct&t c 3 ^ tott i ®migr cfw wim c^, wig^H c^ft, 

-sn^ ®Tg TOT ^ 5RT (71 TOTRT TO?R CBM-C^f^T f^T "STf*^ 
wrRefn <xi'§S'^vrf c^ftg* wrn^ff ^cg c 3 ^ wtrritjT wrfsrn^tf dFId^t *f$5, CFt£*fg Cffi^rr ($7^ 

C 3 ^ f^eg 'fsfg R^jg*® wngicgg gfwc^ c^rt^Ri wng wrrstKcfg ^gfe® *rteg cg^RST 
TOTRf fast c^rBt 'sn^g i ^cgr gjmHBr cn^fg tot tott i 

tott *835. cbl^g ®g^f i wsf ®rg ^g^r ®g^ TO^ ®rg tot 
wrf^ng'S f^gst ®gsF frfgp wrt^ i wfsrgr gw ‘ 5 £^g f6®r fg>w ^g^r gfoc® glr^fg fweg 
®gsf ^®fg g^dgf^ wgr wifg eg gw^ c^n? grs - ®g3f (ig^ng ®gsf '£®1?r gw grg, ®f^ 
wewg'S gw fttcgjg ws? fr-w Wg>e® weg 1 gsstfSr Ji$g>, fg'jps, cFK^tg ®<ic3ki tgw 
gr w* to i c^fBr w c^'S cgt^f w* to tort ^ t^TOg 

Gjfa'S*? ^roig ^ '»f 5 f'S ^c® ^ntg 1 eg fggrrSr wrrsnegg '»it 5 rr g<g wm ggg-tg c^H? 



T4*IFT "SW i’/iO'hfl W 4WT W*f F-l -ft I On^fUS • S TI^. ^54^f (WT 4<T CWP <7jf% 4^9 

w?rr <?r ? ir 3 ' 414 41 ^ihm 44 cwf cw tws wi 4 t c^rtt ^n^tr i ~ s ^ cj^ 400 nm 
700 nm ^ Fss«i 4PT 'ainui f^i«, d^fa^ltr "34^ c^c* -®n^ 44 ?. ctptc^ -=Mi*i <i 1 4f% 
wit 1 WT 4 T c*r atir^r iimr <1? mir* wr cwrra tiwt ftf%*r swx frrswr wtt 1 




W 5 f OTT <m) 
ID ' 5 10 "" 


10" 


10 “ 



sfi * (nm) 


4 % 8 . 1 : ■wnm cW§tsr arc? %4 fsg <in 3 CW?i ^?irmw 4 FraT 


2WT 444 C5l^ W !?&[ 74 (TTS^ I 444 "344 £44? <l'ii3 4R7F 344 C4^T Wf 4<J3f T^pf 
*H k «l°'ll WT 754 C4T544 4455 ^spr^rr 754 41111 *i l*J'.i*I Ct^PI ^ 4Tti%4 44 4|5i<t 34?f £45T 
CW3 4144T-f%¥ 54144 41W4T U«!(I*H '5)C.*I^ SfT% 44 4l1>54'9 55453 «fRT'. 1%f^ W7R75 
•rpj 554 atm 453,44.1 %r 3 T 8 .a #^554154175455 1 

8.1 fefac-S -NtOTli) Ptfstl 335 <>5414 415'SfW 554153T 7545B- I "345 t^fi 7# P[*|T5T4 

5 )i(. c ni-!i -145&54 5 #> 335 5531 54559 5 W 44 545154* wnn 4 f% wist w^it. 

*11531 r,S|£> 754 44( 54 W 4 T 5515 754 Wit 54 - r.<|5l (.s'Sr'-yll f*($f*£4l>l 5454 * pnf 74 I WTI5 
344 t54T 4l5 *PtW>l 'WT14 ■w,i>«i 43 335 t53T 54549 4® 44 C3PT554* WJ4T 41% 





C*#^ \S^Tto! ‘‘^Tsf R'&sH f*t^s ^m W 
f%re??rr ©tHt'o ~s$, c%#k '«<ict<i <£& f^tw 3 # ^®k ww 
%rr 1 

r®rsrar ci^ix^: »it^ 'srrsrar 'sini^ ce^ w 'srn^rr OT*rr® *rk wr 
c^f5 '5^?w affair 'sfHK CTstar faff 'srrs^r <£& anr 

<P<1C« ark l 

'$rt^rr jpk? 'srrsrar ka ^strn^ ^ w <rtfs ark a%FFT fa?r 1 


8.2 Sjf^pR (Reflection) 


a%Faa %k <ia%> «ii *nthii ar?r ce%3; 

^rraam araw atf%r atana fffak c«ca ^ 9 m 
ata ata^o afwaa Ra*u5i 'srftar ^>rcaa 
ajraa 5 1 ' 5 fT i OT caw 'Sjaj sjtaiW 

^liaiw* atktar aa 'simw f^ ^ 
^5, ^®ta a%FT*T I 'STO *jjr> 


aaa ara^r cat<F f%k arayta aram aaa 
atk% v(\m 'snata aaa aiay^k %a 'srfta c%a ata afwaa 1 *iiPw 5 i 'srrc^rr f%a 
ataTW 5>W CW atta C% 8%^ 1 ^[tata 5 «I|Pm»‘G| W^aT C*flfa® aja afa C%a ata 
^505 afktataa 1 'sransa qtm afwaa <£ia?. ataa 'sraaca afoana fata 'qitai&ai a>aa 1 
'ztfwn 4a 5 aasaa w*f, araiaa«rca areata w*$ ^rrarcaa atama aa, (atfa ar 
ata*ta atlaa ci^r asa cawa?) 9 m 'srf^rm %ak a^^ff f%^, ca^ fay^ ^as. cflw 

WM ^®aW £|ka 'Spp C<Pltal afaTWa 1H<Pla (?k, '0|lc c nl ^®ta fa^ atfa ckw c^?[ ijj^T 
w ^sk ^r kusr^k 1 <r*i 0l^<p <7 i*i ^r stlkwt ^jWtt 

^ kfk w ^rr 'srf 3 ^ ^u ^ -^rtw 1 

^ #t 'srrsfiw %#pr #^pt 'srrsrar w ^r < »n%o 'srrFrm ®t%pr*T 
2%T^m w ^Tf^^FTr <?#- c^m?r 5ir*n5T '$r i: i# w (%.^t kk) i 

^j°i<pt 5fT*n5f ct cyi'Cl t<p ^ 9m (£|^pt ^pr ^r *rT i 


^jm s% F ra c t ^ s%*fm 1 (^1% 8.2) 



gm'srkTsr %tk'5rkT5r 

1^8.2 



8.2.1 etfsgsrwj ^ar 

gf1's«psiwfi 'Jp •STP?! aii-ilo™ 

1-WIW ^3? '?T?If 

n*^ i W *im r^m W -TOfTCar 

=2fl7?nf 'HW *TO5 SffSRTI ‘ftS 

^7355 ^Wf ^>l-4v&«l i 

'2r*1.' ^IW «T5?[ fa? >?r 'SfRTiTITiT etKstyfstvE 
573*T liW 1 'STf^l^* -Tt SflTT^t^ 

sf*n wi isw -«rr^(^ #nj siwnr 

C^IW ' 5 f F I' ?JWW?? , -S4f , l fa»^C« <£1^ 

M75 2|Vf^5rt C 5 ^ fa* 1 ? 7^ ^£|Wl ®T>T 
^g*Tf fatfs ^ i 77T wr*?w ^f*nfa 
il^ 5 ! ',*1®. 1^t ,, *jf?f}s ®IClfC% £|*5\ 71 «1*itl* 
w^rf xvi^sn *ns i < §1% 8.3 > 

■<t\ ## m y sjm <w AfisiTw cmra m< £i#r 
arm CW\r.O *m, «r|*Tn»«T #fi (XO) i (7! #1# #a#T£ 5731^ (OX') CWT W 
#ij (c^rair? 71 m rifa snw ^ W7 w etf^fe #&- nt wtor 
r?flrf frn^r 'srim ^ic«iit>«ir *rr i ) ^rwl^f <jf*r] wyq ariTvr c*f cwf <rj^ w 
cwr O h elfi^fcra ijf*& *rrw 71 c^ft (0, 1 ^77 

r^j '*pR 'g’fm sli\«^eir/4<j 3j^ s^5 <i«if / 'a ^'1% ; 


fafo’SIWVJ? 


i»r 8.3: 'srl*rr*r c*n? i* Mtst^Vw srtwi?i 


q-JKI 


et<t5l ^3T: ^Tf^T©^ -?lf*tj £PTi ?Pfl ‘77 'ifR?!! 7 3 3^ T ir ^<71 faflllMW 

<sf*0 •"?!? *1757 i 

'•§]?) ^31: 4JhB*Jw1»< (TPFlIu 2jl?T STWa*) >i^l»l I 


8,l! 8.4 hhc" f.n’tTT?n w nm asmt «rr»tt anrs i urawiw •. io»ic •> 
(^RTf% <tf*\l * CW«Tfoft 

&R: vrwm «t5FT^ Cffafl IfJW I (7T* tWm aiRiiTl l#7^ n^Ffl «fK?5 «F9tvT 

*11^5 Tpr ffsnT? wn?41 3OTCS; i.- r i^K.<t ar?T'^fT (T^tT VJ7pT I 



^|I ^ Wil ^fiT, 3%T <^J1 *\*MZ> O 


'TO^rr ■•'jfRWi 


6, 

6 

A I 

A 

A 

11 

X u 

11 

X' 

'll 

X 

i 

X' 

i 

#' 


#T 8.4: •ilf^rlT^ ”57^(7^? tfpiffl \ ^11 5T?T TPJ flfjW \ ' «i*lv *®| faRT^Rf -srife 

6S§f ST?? <117/$ I 

t<W$ll?r$ <T7[T &ifi'<M«i <»G<? BfoV®UC«T<f T 5f^TT ^rfvf TJlUin -iT-Ti^T^r 

£fW ^pi^fpfe C^fwpfa 2 ?3. f«MS £|l r <£rtp'*1 •] ^rrflr i^Sl ^HWfsT 5r*fi 
$tlf*i- i£)l/l f/MCnl ^0-f 3WW| ^TtGSl' €FS‘ ^'PTT I «>' $171 f£T&RJ ®t3T 

>l*B* 3TT i^WCTi*! (Fresnel) *££ I ajiflbl W 13*11 i 5TlftHV ^ f*WS, 5p7 

Vraiw tisrffr (TK- ctM T r® ®*flr *!& tffcfpmb ^5 1 reiwf 

5flWl ^ 1^C3! $ffe^T5T 3TJ ^3 31$ 4% 5%, *Tf#*f '/S’SET sfo^lfavfr 

5^ 1 f^ *3^333 r.4^1 i?lf*T ^3 80 * fapfl 9U J $¥ <WWfc>tfe 1 31^7T €|fi>vfci« 

«ffpT! f.^fa 7T£5 ?H3 1 SrtTft^P? ^(fe^p csfflWI <F£<r 

cw*ro$ «nj i 

8 . 2.2 ttfsCTm 

^whott ®r^rc^ 

C*> T#f$ ^ t£RTOI : 0J2*l ^fCTT 
^feff m C3TRT I ^PTT 

.^33 ^I3?fl 3*t3 3^5f 

3M?T 313 r,<ff3M 

^pT rTrfaJ, C 5 # .^if 313 fe^T 
, <?T?r ni«# *7?3 3?f5T? faW^T 
3^3 *rim 

TT>JV? C^smt ,^<71 ^fC^resr 313 *pn?I^ ft?=lt 313 ^JIOTTCS 

3^®f 31'^IC^ «9h*f g> ^tc^Tti 




fry rim sii-R,5f inym 'sikotu^ ito^p to to tot TOm>. *imc*i tocot 

■‘aflsr T.iTO oiti<P. IT?. c'TOTjr ’STO i.Ht'ifr '3TOT fr ifr PR pi? <T«1f wtS OTR (.TOi* 1 TO -jJKuOT 

otto <rcro i tot tootto ?r -top tor ctotot ottoi'siot cror ?? cro to to 

OTTOtfk.<P TOni <JFT t T-fl]*l POTT TOtf oilr.«l1 I ifl? od(.«i|U't TOR TOOT «TT»T TORM 

it** crtot f*OT to 5R wmt tot tosto ^ toot pr cro- -srt r otwOT safs’pfr -s 

^lylthfl CETtR ‘ ! TU5 l-OTlW ®Tt®T W5T OTTT C<PlTO Rn <*IW> OT TO? <c^rT«Tr i T otOTtp tot to 
OT«T I f<W* Cn <t<M T^W "'ll sfrli/9 -\<i 
R? vfl^TT TO? t9R* •’IMfr OTR OTW TOT 
OTT <!v. TOTOT -VC’?! C*T?T 'TOR (R R?pT 
dOTrfR 5 TO COTTC3 Tfpf ^TSt TOT 
(,<*IC ,| I iivjLflfl OTTO ’TfOTP Rt TOT 
tootutrs crotr pjw i (#r 8.6 1 
#r ^p^ff rtr ottocs 
CRTRrr <pr 4R? tosOTv* cttvt toot 
ottor *pft»tcys fep? pr effort cpp 
otot *afr rtr ?re toot otcr rt ws 

OTOTOTfTS OTR RT2R5 TO OT OTTO 
COTtTO OTTO i OTOT OTOTfr «1M OTt-T* 

TOOT ^(.<1 cottot cphott r?. 

TOTO-fa'S ptot RT i fpn 'iiRJf ottot otw OTTOv.* TOIFt OTp? cOTTOrs CRt TO TORK 
<pT mr OTR f,*'ij < i RPT C'fTRTR *Jf®1 (iTOP s^OTR 5 TOTR TOOT C*»*lv r M Rs RNPW RT 

TOT C-RUIC* (OTItRRTOlT I 


rott(ott rrj 



*fa8.6: *iignJT 'fvS »U C5lTjKf [,-jjK‘i "rfwfOT w,f| 
-^rg sriT? 


8.2.3 ^ 'SfST^t ejFa^H 

TrtPTT '^Wi«l|<| TOST 

'aiiwM prom irfrir «t^tt ^n%^ro<r 

^fC5T3 ■ / i4|'^l c 1 nm- ^t<JS i1t'5K<>T5f 



#U^ arf^IPW 3J3T CTOT TIMt^l 

(,<*lc s t^ POT airy<P g l' «' i cyTO .- gfa ' Ffr i' ^ S.7t spfr *jtft wrot «ife?p^r& sir Pm ®ipfi *p® ®tprt 
OT I FF¥ #r PfT OT OT ^TTO m 

;dfr><iwic*i«i pT OTOTTy 5 ?OTlfGuOT' "SIR PlfPTFT *Tt C^HOT 1 tlfrlHC* %Np\si TO? I i fe' W 8 7 i 


8.3 (Mirror) 



5TOT -57T I 

SRflPr CtfW I '^"<1 


T 3imt TRTt w?rt (^rfai c^rfei ‘mPmUi fatrlire g 
’jmhrt ?3f?r ^fRinr ?irb?t ^iw gf3*?*n?Rr 
•>f$ c?03> 4% WTT sffsWTs Tijrs rtwnr 

Ml Cell elf\s<r-Ri'i» ?Tf «pT 

^r W I d’RlW'T 3T ^irr 

i optical) «pr etfsfatfc ^pr zv 

?95f 'JjTOPT <F°fl 51T •Ml|«ili|f*UII(.'*P STCSFT 

(TRir srr cwr 4% 96% 

if) ?T?!3r ^ df^PH </3f?T *TT 5t?T iit^Pf?T 
I 00% ”*& Sfftfc? fs% ^?r I 


8.3.1 

^PPT MUMlsT -'ll^lC't Myl 3 5 N Ht^^l 

3f5FP? C 1 ?^ ■ # ff3- Hjfa ’WMPl '15^5* 'PC*' 

^MI^, UPl<l 5Ipt efoPnG TW> S'Sjj'I* ^TTlS 1 1 8.8 'JiHCi C^lIC’*! *t*U.» X 
TRg <r§ (TnlH t?rc^> %^ti& <jf*tr AB stMwta sflwrito $WC5 C^«lfk 'W’tm c^lH = 

Sffep^Fs C?*t°f i i eif-scpfslvs <rf*fj'£<«1lc < 5» MUifll *rf*F ailtMltl f^TijlTr ■'ill^itl fas' ’ I H IT "slTT 

WTSWT X’ «!PH h*»l<.^5 (.^•ill^o SmS I 3ttt? X ^TS^t £{feFR | ‘TSTS 

kfl^t ^Rt RT FTFT 1 MC'K'C-lCTf f^Rf ofTC^ iS|«R ?lf%F[*i>T f^RpT ^<TCT <T^ Slfljfr? "5Z?I -: 3C?JT 
<T5T^f StfsFR £"5R <7T | 

: MUMI Sillftfo ?»CiT StfoFP#? M<TsM C^fTT? T5TT "51^ ^P’fiTJF ^ 

?il<5»(.i» 3l?T I 7?t *rt^ Ml l|<ll U^r feptC*T R7 cil'Sfl ^Tf5fT<T ■nT'Q’lT 

Tff-u XP *RZ WTO WPI CWTT #lf XO «5 CW CW^m?TT ?mS I OPX 
lirat OPX' few ^ I ^ 9 feXP = X'P 3T? w X f^Rp - i{f5f^p# X ' WH 

C^IFt* -n^sTS-n ^»il*» ZL'AUz. I 


sfr 8.8i X «lfefap*t X' 5pr?r^r Wf 



jL.XI'O - Z_V'PO 4*5 irancm <.*rr^? XP TO wn? ^ 

■iTO 5T51I 9ffs<iwiT>r<l FPJS7 *|Wm CTJW ^f^STlT i.SHt^R W^T «tTT,^r' 

jlXOP - ^ROA 'SJPtrt &ROA - tX'OP «OT75f? QP.X 'ifJR OPX' AH «5TOi 
OP ■srww-r <n^ qftR 4 * ftnsw r.<s*r #> jtsifti OPS t&ft. QPY‘ *# 

5i^r, **!%■ XP = X'P 


\. A 'SIlTRTtl «5f>Rn Xjfa 5fiS$| 

£jl'cftn i7<ft*l 4t«%ci Wc»l eTI £!fs% i.SP^ 

^_j/_ \. q i 5flI 5 Tl«? ?ff^TJ ^PlTS- 'SjfWl fw CSffU?*’ C*|2t 

y 1/ '' . fa 5 *; rv/7^ ^f£?Tl 3JRC5? IK I rT^fa 

Y "TOTA ftf? Sltsr 4)*|»i\sic< £lfc>ft^ c®% 

/ ,- p >7wn?T ^ifer 5ffsr ^ftc*n ji<js 

X * L,i i» y- 

/;v?s r T «jfC5TR*' nf*ii 'sen '"Snpr i ^ ^^5" 

B JliPbft MW < 1^1 ^ItPI 6’lf‘ift^ 4^? if? - f i<!(.«i<! 

Slfsft** ftrCSJ ^I'Sr | '6)1tHttl W 

^8.9: X 

_ ... £]i 'iM M vSllf 5TT C 5 T , ll£*T ' 5 Ti'5^FIC35T '5IIC a| l 

KHT yUf Ifln XO AW tp WfT*5 «u«n _ M ^ 

>wri. 7 JW? ^ 'Sffll'SW GriftiM I 

8.10 4 ??tS 3 tt® fft 5 ^ *TT 501 4 *#! 

slreftre #T5ix3 .71% f5 •. t wtF?n ?o?i i X usre V c<ro «in?n •3rr?mi 
50 WI 3 FCS X ' 4r*fc V A 
^l®<j sjfEft^ tsft <K4t& s^Tf 

TO W1W ^1% sfl^rcs X' — 

Y‘ ?fc? i w»fti «to XY m x\ ^rsjT 

X'Y' ^ ^ i AY re fc'tf | 

ajwtff^ iriw 3 S ®! 51 ?T A M V' •**’ ’'v 

<?&$. STN# Sin I — L^- ^ — 

Y* Y 

snwt «nwrra spsft^-. 

(a) «Tf?TfT| ctilw >H«rsc^ tHr 8.10: .VV <r?ff5i X'Y* 

(b) 

(c) 

(d) >wrrrw?w 


"BlR 8.10: .VV ^T¥ff^ VT 




t =rmTRf vmtmw & snyr 

fs?f» ^RT*l f?sf? [R*R 7ftW» 
«rra5TRf 3W7R SJ«|T <)<)/.»«! i !n?RT ^R5Rl 
tffofaN fori w?rc? i.w *W3. fllfH 
«r> *ifh,. 57^5 *ma cciv 

fojRT 3775 'TT773 I 

SMtMM a.3: «pf cw a!"W'i> »f« 7w 
5ZT3 33t " 


'S’BSi 8.13 »far ilW? C#l* 0 * 

nn^RT i inr^Rf tot ■yfr 'Siftwf! 1 fs^ 
^W4? 1 L-Tt fa*t-? T 1 o tUT?R| 1^1$ «|rG9T 

ttttttr TRTTnrncr^ "stti c*t»m l 9&fa i cmr^y irr fei^^r 3 ftt ctoS 


tij'j 8.11,* < r«Gr* v i ^fpTPT^ c^prr^ 'zrntT *jtjiy?v *3flr?r » trt 
^ uir^f trrr *tt 


-^frV| *^tWj ”*T7^aT i*QfH t.W *i I’ij'ji C^PTRf ‘^n C^T 1 ^ t*RTTT tiljW,*^ ^TTT ' 

wwr- x** cmt few wi ntcsi 


8.4: nlH *!C* 60 9 C^W 

31*1 T5T17?F I Wft ^RRTfTi bO r C* ~3!C*r W 

'^TTTrr^ C*^ TTfC 7 ! *TTFTf 

«niwf® cmc® 4o. ?nn if-OI& C fajcs 
X7?t tfRt few farorfrs felfW <tf jlffrl * 5TpI 




IPt 8. 13: ^ *f£> T f tRC5 «q“ C?fil 

•TRTT 


^rtTTT 8.5: 4«*r 

£¥*■'1.1:1 u*7nJT 

C'«Jtf:W *TW *p rjf|& 


sft8.12: wrowpi irt'nfo 

•4U7Rra JRfifcy A f^rs tiO" 

v'K'-l WII 31*lf *t* 


Ji^Ti] tf-iSy ^C3 •4i4>I'i .^t** atwfet >ir*l(/' TH” I «fa£5 


CWMRTTf 5aiW CMflS&R ’5«T*|(W 4 |«r 8[ fffWT «jr» | Vfflll 


mwcs br aw psi*n c«rcw ^nsrs mpj 

ctw(co iKtJraTfott f»Nnr cimw flf i f-nfc*^ Rni 

amrpt f^w?? sifitcn ajfefjiyii! c»i ' ^ w? iwct i 
'tf-’ipfvft •!IH^ OltW y<l| v i < i 7 c^li^rl *0 
Mf MTCTI9S 



%2RTr 'll'QM. VRpf ^12. Tj's 

w 'J'a I TO fvW C5I«T <p<le,4<ll fr5?il 

5?r i 

STOsTC 8.6: 8.14 SiTO; tW^Pf '/W^l 
si?K> CTvsli'.i 'Si'ili')' AO EO 
*wsrpr ?ir*rr r srrc$ i to topi iip# os ?pii 
<pll (dfefaPS : £JT4 

^5PTt AO TO* BO «ftwpa qnt «fs%t 
ftpt i A' OB' ■wa wtTO 1 * 

.?Wf srrpr i 


8.4 (Spherical Mirror) 
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^8.14: ’niPTO tot fjfrr stittot 
' '-ilpil*’ '•I'wfiifl r»j| f's«j '3ff«.’<|»i«i 


^rrm^r "h-s-i ^ i < h i 3ihj<ii ^pn^t ffs ^ttsfptcto ^i-*) <ri -i to, ^jts 

cwsfps ■'ttrt— ^tot c*n#rr Tmnra ^ stop* -sjto unro mctoCi cw m y 

C 5 TT%T TO-'I *)•*(. y«l SfTFP '5K®«1 41^ ^g5T I TOFT WTT C^IIMCTO '37FTTOT (?&$ "TO 

?f«tt a\ ’^rn^TOFRrra sr^*! ?tit?to tos^t ^r c*tr% '5TnRT i/ro tot to i 
CTO IWT 3T TOsjFJTOTTTO um CTOT TO FTO to c^n^RT TOFTTV 
rs<l .£>«1 4T 'de«i OlNNl ^T?RT $^1 I 


8.S^3®T 1 3f^Rt (Convex Mirror) 


C®l"4?il J n*r TO)4»4I isi'ftbl u < i»c>c < p bl y,cw W4t>3 ^T 

frro*r frto cirot chto o>tr tot to c^r 
8.15 ) TOC^r FFETO ^ TOIW C? (TPiTO •#! CTOR 
CFTOf&T CTOT OTOTC^T^ CFT& TO 
CWH? I W*IlW >TO s r s«l TOTO 'FvST 41^7 *FT?T | 

l ia g«T ^fTHt ii|4b| xM» l <«> C’il e 'H.4*l ^?*T TO” I 
TOT TO C?rtTO#?f TOTO r i TO 8.16j TO^ TO 
TOFT CTO" ’TO' 1r5»T '^? ,< TT&5 TTO> CTOF ^lc«Tl4 
SfeTOTO TO?T TOT TOCW I TO TOTO -TOFT 


8.15: 4|«1»fr> hlSTO’Ti ‘Sc^l 

Ts>S»I iMTOs a|l?i*ll4 STCSfl i 




v>iff53 c r 8.7: ’wssr 

'STRlrTP^ 

«Tfl% Tsmn'rf 

I'tyFlW ^Pt?T 
5T?T 



^PlfSUFr '31 [W I C^F^TT '?£ 2 T MKAIlfS Ftf^TTF wf^'i *JT3*It -sik/ 7 ! |<P ?f*lT?5??n Tjfp 

■NI'.HFf C<f-’/Yl4 lW£«i> 3 tf*ns <£% s|5',q «T7T ?F7T ^[ft r ^'kG’l 1^*x C*f?5 I 4? 

r<i^Ib><p C i r-|<7>l-'i FF«j 1 'ifpHM C’T *]$ Stf^TFR ?rT T 5FT T^jTOW 

CW T^t 4FT5. «a% W*i C’fiTF C*Pl<*H r&ivpi 5^5 

FFP <p?fifaF PPIW L X_1 

(n< ' 2 Kv*^ 


^ 8.16: i zw\ ’sririTTnr =j?pj i.^rni'.w «t<i>ik. s ifl '-sn?w 


'$$$•■ spfrsn 


i£RF^t cnFTfr w^rat -wj* c 5 fFn?F?r ^ -=Trf% i if 

WI^IS* <*ifw r ^?r sii/.fi ^jf<|>p|f) ^j<i'»» 5.r,i - 

8 . 8 : aw w /' = 7 

wrt 3ijnr?r sros ffi i%? #t -w 9 !© w »ti- 4?t ^sngrcsffif swi 

<p^77s < 11 ^ «rti *rra? «rrajrp?r ap i ‘sn^ *wn®«rpFi f© -#j| A 4^ B 

C*KP A' 3RT Dip© Y ‘iiTTfKS ( ?f% 8. 17 ) 1 OJ 
# , nf5 A’ f<r^r,« 4G*ire Off© Effe^ffiv® 57^1 wfaw* iJJFlTS 
fe> *r[7^T 1 sflW '45 C5R#fp> <F\ C^9 

0 FP'i ■'m 3#„ OF*nt *rrcse OX = r < 

r.tf #lj© }' f^TrC* 477TOS On© C*f* UN 

4<r *m?tr o ( ot"i «fs?3w 1 af%wr om d y =t ), 

4^“. i?# YP kifS 5 *)f?3 1 '3|l5l?ll PV i"^ 5 *&p£ <P?1^ .7# 
OX r.iPNF' F ' T^r,* r^t o<jf.<i 1 

#T8.17: cm^tu 'srmr TTFffpr FO = FY ^ra»l OFY iir?^ aFOY = Y.OYF croi 

'?m?psa «R*f Y-FOY = 0- ( 4*i? X.FYO = f7 r 




I V ~ FX AT wflif v >.<m gsffi sr irtfr 4tt '«i?i w^et 

•;JTnTO j|t?i , 


FO =rv = FX =7 

8.5.1 

strasi -wf$ TOrfs fitori *n$ca?r <ffptw ’Jtoftri to ^re? to £*« ^itft 

WC« I.W iWS '.T(W! «fl^l <cf%RSj <?TO5 «fl* i TfR) «j«f =srTH*J[ (l^t?T 

^gvi anw?! stnsmiF * s rrot cuff cwt?t i sttoj m#f ®?r «nnro ?hto .YK 
<g*i# 3f« ?ji*n effre Y r -fiXft wrtwi R W*\zc am cs# sFronpr eife^Rr® to wm V’ 

fiPfpl W7R TO TO TTRI 3S< X Y *RRf Y Pl*^f >£|t OY CWM TO I CSlfT? 

ft<f» i?w*]r?r wwc© tom X wp?s 

SRT fTO* TK.tWfp #»f| TO"* 

'SffflRFR! 'TOI'SFT '(7f%- 

wr X i^in^ ^voft'iiiL- (?& i to 

'SWFT r;TO» WffRfl /.TOT fFRT l 

X <m 

'SRTT ^jft? ?)f<JJ ®TTOo V&, «SJ*pfTJ 
3ff^f5 sn^i TOrr>if% u pRp ^rw ^ 

' YR #*HtF W ^Nv£P7l 

c^l’-iiipt^^ TOi V’ 4?? tiTO* I*R3 

PTnif^r 4$ #t]fi>« dft iaj^5(W N 
fi 71 ^ -arf^tfe to X OH fro 
tTO ^TO i tsfSm sjf5(|fe YR <i|?j snpu vsr^FFfTO ^fw i^5 C 5 ^ s^«t 'srmro P 

F^Co 'M< ^ror TO TO r^FT F ^Pj fiX& ^Wf T5fW?[( h'f' & ^ TO! Q 

*a?i fro 1 •tit'TO faro ^flfa i 

FP f.^iTR ox Cf4ICT X' fa 71 ^ OvR TOTS TO M X fa 7 *^ ClfePi^n? TO .V 
l 4 l-vjf,«e xro^; 'Sfulithfl <ro TO^ X fa iSfrc^FSFflfr? '9T 3 'i r> X' C'JT^ 1 X’ C^TC 1 ? OY 
r;<r*j io 'svm m i>iTO cttit! Y' cm tots ^iTStf X y TO XY <ajj i r.w*5l? 
tu® 5 X'Y' spr w xy flsri? upr XY ^rhi bwcv ^ ^ mpto X'Y' to 


.a 



#T 8 . 18 : TFWrn iii?l# ^ A'V 

', X r V * */b I 



w c^5! RPr P fpt Wf PPT #P ^ ’l^iFslB 


Prt pt op - Pt wP, <£# ’fpR'&lora ^r Ptw%r i 

<rarart^ Ps; XT' cP p<?t ?#RPra PtT Rb^Rv* p^; rat, Ptpr p i $m 
ffit siFsR^iB <i|pT Pf ! «p<> i£fet PlW stfefp I Pm PP ®tf%fpET P?f 
<pw '^Nql <i s 'iG'® *ltR“ 


(a) <4t p^Ft p cPP - Rraj <4<r^ cw fp?r PNP i ra^gfct w ^ 

5||<pg < i slFoR^li? OHP Rp ■®'® Pn? g£>R <,g<i I 

(b) ^ siRiR^ilS 'q<il'3<i 

(c) «ifi> cPff 

(d) >£$\ C#, pfc? Prat (P* W Tp - P W sltPT I 

8.6 W®T (P^PRt (Concave Mirror) 

<£f#t RW PfPT CSPtT P#t '5R s*T C 9 ff%r PlPT ^ftpt p P I CPRt Pit 
b|v^Cb<1 CeP-sl RiP \»lR>ttl^ Ptf Rmit W (■# 8.19) P^ (TTp OstPr sifoR^R 
C^ PR. PIP - PPf ^F&t! C'sNfll 'bfesT CPR T 3|t^«T P^ 

*re?r cP« Pr, otP ^*#t ^rtwtt cPf^ i prftra P^ P?3 ip ^ips Pf, (?tp 
cPrlra raw crap® w P4R (^srrsrat rapr 
Prat fpt PlPT 4it P^t gtfwRra twR PW 
CP<iR Fps raP*il$ <i3S'?i si'p ® ■srrasra (P^> raw sfjwjrara 
£wfit <p$ig'® *llRR- ^ Pra raw srf^frara gt^Ig's 
• ttfN i) pgPr rafra pw Pw Pf p rarara 
P<f p opra pgp etfcR^f rafc%r p cpi 
^FlG^ ^P <r'S<> JlRGil *ThS, >£f5t ^PT vsg^Ir (Pra 5 
Pra i (pp P^rf fpt Prt fp Prat »£Rr 
P pRlt slFsR^ w MtRR'- ^ 

^rsr Prat ®ri%R^ c^Nf^O 

<tp$ (ttP “p pp rafpra p x i^r ^r 
Pralra p iq<r?. csp? pf5t ^<im>«i Pralra P 
P? pi ^rippra pp Prat Pft 



S^R 8.19: tl*ID> q^ SPI p5ft?I 



/.MRflTiRS <5isi I sjithR! i^rra 

^e*T «n*i «riMf alwk* 5C51, 

^RFTIfl ill'll*! «IIWW < , :«eww S^l 

OTipu «tW%* ^ii ^ i 

ifRI# '511^111 WIT^rr 

'Tfffil •SflT^iR #*116il*TI S[f''S.'<F*K«1<l *151 45I 5 

f^c* fife *c« 8.20i • ^itifat *«5isr 

vCI? ]4*fi '*K'avl -5ri?FFra Wl<?P r T fe 5 ^ iR;. 
CW 5^ '-i|l^ R*} 1W “R^t* T ^55 

7FI<F1>1 t j^p ’Sin^t? 5jf*tf3 &5\ SfRT IWCT 

vil^R tollTJ i£R? f»kf)<a aRR 

■wrs c^tri c>n3fi 7Trwc»i<j ^r^rct srr^iR 

<roi cw rrr c 7 ^ ^5 cs'w «%<& 


cv*i’i l *?7 



sfa8.20: oirt’^n :a) lIRTifi i^fsftPVT C5fUi/aP?*ri 

^ijpnwftr ~wW • 


'qf^, ^f^f y£\^ srt^ < qfeiiliT) i^pwar I <i**jr A - 
cnlgmra *fil WTf sl^ar r/J7?s («miffr( > 


8,9i 7f*PW OTtTT ^ C^Tf^Tff ^PT^I <Sf!TRT JSOT7I ^1T ^ V5UT 

-*ir c*pr<M>i 


^iwj m^vc^s cMwifeyfi^- *rra ^ 

^n^ya <\^r t >s or^r r^iT^r -ii^, 

^rt?w ornj»r *££?[ imri 

^ipsi *5nw$5s r.spwR ^os 

: ww$<r iflinr stsjr ^fr mr *ti, ^rwWfe SfSfFlIl* 
v£RTC^ wjgr ctwi?t?[ 3ftvs fcr^w 

Stow 8.10: 3Tiw ^ wiwr *F£R ^sr«r *n? 
RCiifWiw ’3ifon^ sfPtl ^75?f orr^rfr^ 

W ^rg«i wj w «n w ^nfi^T c 3 # • m-^c -* j l«p»*5i^ wt 
♦ir 1 Tifii arisi^t F[f ijr '^rai^fn ^rp»jj 

Tr-nfzr? l-T^r. 5 r^i "UUVri 

C^5R ^!> 3R=T7 



t7pr 8,21 j €Jh?>v-iriN& orrr^n 

^T?l 'r?RT <TiF onilMld 



5^53: kVs < Trf?I ^SFTscf 'A||?lri|fiJ i^tFT^ rft fifclfrs IWI 

o|t«P| D«i ^C«T ?rf*If I ‘j* l JC-3 wai'-$-5 '5\7T I SfPF ?lf*fl <3ib^ 

OTP7W < 4 ^ m-^c^ fvif«l'5) 4 P<n</iifi WT) C 9 ^ 7lf"lJ' ^5ja^pr<r 

X<\ ^ faf£*W *fi2F 511*1*# ^PKl* -1 NtT«<1 i (75^t c?®t I 


8.6.1 'Siithuj stf^w 

^5imr *i'SrN ! »H'® 6 'i omMi 6'g«i , '3||<i»'il?-l ,; ssj *i?iG*R 

2IT5R 3 ? £5% liT^S I I oiUkiUi tjT *J<1C«R SlhSM** ~5US *$1*! I ii|<M>1 <T^ C<pl<pl>1 Pftift 

w ^ *RiR?r gfom csr ft$. c^t^r c s H^ c?f*r ^<10? ?r«n?r 'srit 

2ffc>MV tsfk ft<l i 



t*pi<i>pi c«n^ ^r t^sioif: 

8.22 'spt^i ^mwi <RTOvr ^ro. 'SH*»i ^rnH# c*r c'imvm ipit 

c'ITOrt c«i^r 0. ^rts^t (Tpt^ft f ^ *f?rt w XY ?refiNr «rfof^*vtf& 

^rmf pw ws eit i Y vmffi 

_ * *’ 

CSIW Wi?n , '0(<I®«1 '3ir*M!<l P M’tJf.'S / 

«ri'o*pfa® ftps Y ?CiI 0 ■ N ’ N '’'* /C x 

fore i?0 TO i cTOi 

tos *£# OP ctoi ttot w - nv. 

w B . 

^TOR C=TOT i£Rs5t M^l'S r p Y p\ ° 

s ll<t«W, ftft (RsFItIT C 3 T5 U<& ftp! \ 

<7rf& (m 5Fr Y rrj <ro* \ 

TOto> 'TOT ?T%^ w®«i \ 

’sriTOr top «ri<pf.* ftps- 'aflsRrt 
<?# to? n, 'TOR tot X 
rp#<t srn»m 

c^rrn c»n^ Y f^-^ibR stfowwi ^fm^tti^ c^r wr ^ikr i ,Y !?n^m c^r ftftfts 
^r <£\t RRJ C»lw Tjf& C?WT «if®f.'0 ftps, <RRfrt W ft& OX (RRR # ®R?*f. 

i£)7^t ^TtTRlW ®^SIW * b K' W$ Fft <1C*lt S3TWRRT fe JlfR | ^R^5 

CWRR X I^Rj PIP? ^IW^f ^5 ftm TO TOS^FT ^^rrt RRU - 


Sift 8.22: '31‘t'SPl 'itld'i^l ^TS (TFFsR 'Rtipfl C v >5 f.fl 
?ItvTT '3!?F Stfef^ffi) ■?T5 i^ftil I 




<sr?FT ^JT^f C&Ut t‘TT£ <TT*JI tdhs*M(, r, <J ^ tW*W T^J *JR 1 **tC^ 

t^TBT Q M^C's >Mf'»'^ 5T?T i3fa‘Ph ■» ?C7f F WT?T TiT^T , HC ? I I 

X fa^ c?p? c?? i# irf-ir n? NO ^ QF fa?? ?ift ^ w'nt 

*|li,I» ifl^T ?rf*)[ 1 }C6T |"-j i =1 'f ^<1 ( <1 (,<p|(/i| <1(,^M 4*^3 ' < Pli,-i?6- <5>l*i l,<?K* ( l 2JSFR Csfa ^JT5 

--1MM 'It I fa? ?fa 1 5? 7 ? '<H C^fu 7 ? : *TT’*r ■??£*? ■sl < »IC , ' , l W -AteM ' = itC VT ON C?M7 <fl?t FQ 
c-nt # ^faA" fafa» ^siuw- A" ?pt A r 4ft srfafari <iit ffaj c«rp? OP 
-$u*ft s*fa is 7 ??? cpj ■’fnrar AT 4<T <£?T sifaffa AT' C'ic-T ^i X'Y > 4»f?f 

-'ifal-?!? ^SlpT (,‘?IC'(| ; il4tfe ?T. 5>*J 3H«I|4^? ; 1C' ( 'fl^TfCrT ^fa Sjfafaffa </5fa 4J. t ,\i'z | 
<i»i<. , sf5 ^<ii«.<i erfafa* i ¥ft c°n?? cf^t <Jii.ce srfafa^ *pr ?$» c®n?? ^ i 

vrrr WHa?? j l t<M«*| -i M**r^ *Mu® =Hl*M SJifaPl^ll* ««‘5 ^ ^v? I < ?fa vStulC'P 
fan (ttfppi fa^ <nn?n ?*r 2jfa?nfa5 V3irc®!r* #ti -smiTi sc? me?- tfjts, 

stfam ifafa 5ii(.«ii4 <rfa faffas -^s m^c? m o tr^t c 7 M'?i 7 i 

‘J.SlL'ffl CS 7 ®!!? C^k'il fag ?WT SJ.«1 ^Ifl ‘‘dfafa'ltD C‘1>»M ^<.<1 LWHj C*U* (,»i'll <J|<P ! 


(a) srfafa#? "5pr?m c^rnr sc? c# fas? ?mi?r Tim ?§#?? tpt 

??fa <T5^ C^Wv'l? 4li& SvT '^fafacxfl *.(.<■( o-s | 

(b) 4$j ‘W,^ 

/ 

(c) c^irnr / 

(d) 3fafa#? cws fas? /q ^ 

/\ /Si 

J S??. w cw?Fr fa^r / v. 

W? 75R Pttfrs « - // ja ; 


wwr ipry cftrfti c#r 
Tin?? «w? w »r5’ ?ifafa? c?c?fa 
?K?? -iit #5fa# 


!>«i'i> -.>7 «ni¥Pl >flo - i*i'ir.i -’ll -Mfli 8.23: i a|<lB»l «|IWHI ^ '.R^W «ntra ?WPf 

d ; ?tD T TFS? Jjfafa? C 5 ?^ - alif^ 5? ®7bT 

;7N?77T arfarfanF osfa 

•’I fa i 3jfa? NIU'Hl 4'?iafa » ^?T I 
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FRpT TOFMF «mfTO?T FT'Eir? YP 
r.maim 3ro mito i X aifem to 

ism* '3ii»ii(,nn ^rf^n 'TOTO' 

to tor TO wrgffld XQ 
SfPsWi TO TOl C*M«W>I T^j F 
r fssa k? QF faro to i faffa 
srf^tfF atlilfll F fa»p f»»fl f*TO *l1'PCs 
TO »£»f& tosot tohfi TOTOr® to RS 
faro Tramro to to, 3m<T ww 

C?RH *11 Ml oMM)<r| 'alTfl'TOS TO 

(? I TOT (.M^M fatp fro *IT?F ffo> 

(7T to 3m §cTOr3 TOr. ^rorr r 
ttto? 3m TOw ror to toTO wm«r to i qf *«m RS c?rt TO X' csw 
tod? 43? x' mTO to? X fa*pr srfsrro i X' fa*j cro* PO csro ««m TOF 
K' fa^3 cw to^ *£R^ X'Y' to§ XY sif^fro i pfrot to *at TOFtTO ^m 

«r *fe (F=r*n totftt TOFm r.ro* i 

8.24 sfTO 5^9 ffara cftot TOif «^nsr ay ; tTO crom ifarja Iwr 

C3*Ft 1 pD^ ?JNT <r,HL® I ^<ilf,-?l 3^f^?T sffafa^fa SiteK,® OslF I <iTO ^ffir far* (FFFPFT 
STFIT TOT 31TOT i>M ejf5m^m?6 $051 '3? Pi**j!.5, 8.25 <5 Me. 3 (.<!'*]♦! 

Dr^llf.'il 5J3D? I 5 1$ *FT slFsRTOit a|l«i>M $Osl fap >i»iH I C*FFPF1 TOiTFT 

tot >3? fsTO fsg- fair toft <£ito sfro ctott cro TO i crom TOm cror 
*ij?c<ri <prt tot 3m ejfsfa* to - 13 ^p?i : 


ffa 8. 24: >*1 5=1 'illtHl !i <T5 f7FT*pm •ts'.^'-t 
fam tpirjs <rr?i? iirro amf^rfij >h?r esi? 


(a) TOrfrom oio^Mbi FFm *p¥ic^ ^§fF c^Mto w® sM •3'?m 1 i) s t *> c r TO?? <t-TO 
crotm TOj tort? crog? wtot tow TOFto? ^r^ftFt to 

(.^CW «fam I M sgfl? kw oi<t »»ir| o||<k|M iifji »>|si C^Si CTO* ?lfa?f ^ftiFP 3TTOT 3R 

stf^fai? ro (?pc^?t faro 1 *iFt mgfF fap sn?r to* tttot a{f3fro<r 


ro^m&r« ro c^pds 1 

(b) €ir^fr- 1 3fa <r5fa/p Fnrn 3m ^rf^Fm c?r ?fp^t to ^sc® ■’tiFt fap cf 
?pp3t z&fartw mu *mr to 3m sjfam^ 1 - 



(c) ^UT! 

(d) OTT frw <N(,s CTWW *1? •S , *f?r I *rf*r i£|l>t t'-f'M’N 

‘iFJ? <J3F'5l<r ■J’RNI C,*i t ’Hc <J> 1 SiC‘1 Slh'JM** ?i'-1 <jvafis C^lC 4 ! 5 <T5 I 

*l'9 -S''S ^5 l #f <jaR’ <T2F5T<r C < t s *il C e ! M* <lf3(.<l "sT^T "5 1 $01 

‘fra’ 5T?r c^# i #r vfjgr ^ sriF5-t<r c^hts ^ptf 

sfsRn?^ ?itt fW trFt! 


sff^f *pft *h# *imt « nm c^ft w fror-s ^ 

w gjfefo ?ft?i i csFRii c*fes^: gi^r gffem *f5T«Fipra ^n^TFF 

<rf*tr «TfC* Tsft (TJqiTrt *rfw c*f?tT tt^T < 7 T*m 7 T CWS * 7 T I 3 TtMt?r c f 

^liFTllT 05 FTRT C^RTt 0^5 *f 1 «n?r tW 3 $ ^TW^f ^tiMT fw ^ITTH C^FTfa C^faT 

(fptftt cws ^rnrc^ ^ i 


8.11: 8.24 $Rt*> cw»m«n 

XY 'TSin*! 2lf»NM CsR 
X'Y' i vfk X'V % wS ?T5 
■®nr siRsRph ipwra sfcn? 


■5^: i*m> ^ dfssftM I ‘TtSfff X'Y' 

«]R 23*£4 *1 & Cwj '■3|®( i ir| -3|<| M 

XY'. 


^FFTt f^(t%r ^liFTRf 

OT«tt ’TFF #slW 

<T#r 'srFnrt 4f<i$ra <j^r i 



8.25: 4M'5<i 5ikl»ihi c>M«f>Pl 'i<u. 

f?W Tj^jj dPpffi 3f? ilWOT (StfsR 1 # TOT 
•OTS' WWI^IT tSc'C-I 5H-3il«t C*rt\ *f1iT I 


8.7 fanfr (Magnification) 


'srtw i?n^5 c’fcpfe ct gtf^sRre <jwrc/n spfs ^ c*tFF c?t® ^n?n w ^ 

“5T£~ l*M*fcr *JC*I ^<FT5f <wr TZTUz I Tpf <>'-S <vt; 

!<!<J^ 71? ^Tf ^ I <l1^F t£T^f <>3<l ^W?f ^ 51^ ^W?l # T 5t5?^T t^pnf*T 

TU5f : 



m = — 


t c<i»iwi <m^g<p cwR ^Tff% C5W o? 8 ^ w w c^ftwt^ ^s^rr— 

c 3 #^ (7 T ^rt?t w w cff®rtw c 3 #!^ f^^r i 


8.8 <irrI<i (Use of Mirror) 


8.8.1 

frN%^T W ^liHM >MCb(.il C#r I ’ftifwt ^SHJ 

f^r 9m ^r ^r ^rrs^r '3n^rm c r ^rtTRT i t«l*i<il w ■5TRR c r 

'»iI?mI?i vbr <£Rv < rrsr fa<p ^rtrr <if^t ^1^1 w?i wRrtst ^Nc^s ^?r x sKc s, i ^<p|D 
^srfTRR fw#MR Stfvs^Rlvs ^?T I 

?rr*rm ^tItkR stf^ft 1 ? m <9 <re. ^torer ’few ^?r i ^rt?RT 90° c* c^r c^r^tw 
^srtTFrr Rww <w<i^N <f?iw wk <itfr ^?r i ^mRt f^?r Rail'd *f#*FT <rc?r 
c^rr i (^f% 8.26) ^«rtw Iwr c§m ?tnt ^twr- i<r 

gt^^RTR SUilNSH ^?r , $*R 

f W ^RT^t ^TlTHt ^TT I “TX 

<k<t Tp^cf f%^- ^ 5^^ /ffu/Jh ^KTl rffTfh fw 
Stf^FFT ^Rt ^?r I ^rmt *K?R t| (yf V K^JL | j/t 4 rW^il 
^rrter o^r ^jRrt^ |y^fC j ml- P P 




8.8.2 ^5®T 


tef*i 8.26: ^it^rRpr 8ir®R*>i i>M i£rx <ir»i ^rtrr, 2 |F®R(.‘>i 


^' Sf| 'sHsH?! C<ICR'5 C^I'Stl ‘^Rv. -gt=T \5H iW^s ijf& '■i||*WlM> >|VIC<HW 

C^lt? £(1%f^ ftsf?T <p$]| *|R vs|^ 

m c^rr^tr^ c^^ft?rnt?r (^f^s^T 'sfW «r*i<i ?rt ^?r i *rtf®?r w kSai<HM«i 
^rtlw ■^RTf^rr^ ^tst?t ^tsr^t I^t^t irrr c&tr <?t wv nr#R ^|4 >'»h*ki rRw 
%r f^» 9m «r^- fsR^M^s c^ft 

f^ra t ntlw &i<Hm<ii 1 w ^i^r ^ffrrnr c^s i 



8.8.3 

'W $pK. J 4l(7f I ’jftfk WW W W. W?T 
c5%=4tt*r wi 'srtTFit ^Wir W ^ i ^ ww WfaWiTr w w ^pr^r cWrf c^f& 
W W (TNPfl^ I ^TtWT (7# *T?T- «tI7lt 

dJPlftft^r w ^ft w 1 cwi w w*rt<T w*t?r 

W W (Tfi^ c^t*f W^Tt Wfc ^£?T ^ft 
elixir '^slt ^ 5^5 W4 1 ^ w w 

Cl5plt^lC^ W»*T WW wr ^T I 

'8|<l'0«1 ^fercfa W?R# WW WWF 
Wwt*r %r frsft W 1 wWw ^ 3 ?r ^rt^rl^ wi 
W^rt wW wr ^?r 1 WW (TFtWr 

W* ^ <7# «|4v»«1 WW stfw^s w WwTr 
%r Rc>ic< w wtn os 1 W frNw #w <tt 
I 5b«1t^l5 <TRW W (7T4W3 Wft> *TNt ^?T 4^1# W T 
'qki»ik (TFf^T fa **j(.^ ! 

wi WW <tfW ^c^-fi c«wr t%f sftwr 
ctM w w 31^* Nt ^?r ^ (7M %f 
w <7Pps ^TT'Q 'q<r'5 s i 'W 7 Tt wW W ^?r 1 
WtW fwt ObR^t CWT W 

'5|<\s«1 ' ? srt-f4«i | <(>(.*1*1 I 



#T 8.27: C 5 H<M >1 >prj ^ 

<^$fr <p<i(,«i c^nB' '3i<i's«i oii<i^i?i 
0fs<pPi'o ^(,{1 TRt^rt^r ^l(. c il 
C<m ^ -3|Mc<1 I 





1. ufvfWT ®lfa5ir , 1F <?R»T ^S1 

Iftf* <Rfl 

2. 'fli-iw cpn >i«KW3i pwtcff *mr 5^^ 

^«3«? 3\ TT 5^T IT?. 3T5jU «ff5f fi^5| 

r.<PM wm? 

3. ai'UKTO 'ET7T ^Rr ®F5 *fiT!. **I3T ^5 'S^m «1 

4. ilGrlSMttf ^5. C 1 ^ TU *TT 

«n?Ri iZfiii 

< #tf5^S Wffl: 

1. 8.28 5% ^ ^Tfirff 3TM1 i c^h^ti ^ w 

CWlti i 

2 ^Svt ^ri?Ht?T AT 5 rslT7g 5 Rt (’sti g.29 a) #lrafsn eri%lw> wraur 

,ixajy,Q 





8.28: fe|( r»ji c^Wi <Tt=?r « 
ly^C 5 3ft, 'i'll ■STPfF? 5 ? W* i 


ri 


w 


ta i 




o 


5fa 8.29: (aj s^r sinHrcJ (.vw-i iflC^ r .«>‘ ,i W aw i (bj 5? 5 f?»r cvt<sw ^cji! 

■7F513 ?JT*ir lilWj ^ i 


3 •s^v^T «nwnp XY < vfc 8.29 b) ■sir^r^ #^vi^rr afofavfi* c^Wtff **7 

f .m i-s 



188 


srt7??n<f ejfewf 


4. «PTs5T aUTHBI XY 8.30 a) 'SIMM* <$& Slfafa^lB cm\$ ~5T3 

(Wfre i 



#r 8.30: (a) ’STT55T ’5u;f' , r?f cwi«i sfsic^ii <rtfw irr^rr <rg i (b) V'la^i 3fi'?i ; u?i ctppft 
^ii (. jh R^L-n ?IT a fT ‘il'pfw Rg i 

5. «nw?T AT ^§fi><! WW (#T 8.30 b) SitFTfa 
W*1« I 



(Refraction of light) 





'SfWflfnc,'* i ^3*175 f^f*r < 4 R 5 fc crturiJ 

'5lfwra %J1W «<F ^?nFT^ C'fr W (2t& 

fwl^t f^C.J1C.<l I -5TBI Jl<JCJbC4l ^5 'SI<mH C^HlWq 


f^v# ^sra* RitqfSfefS ^ 'sNj E : me 2 

Ji<5u?(,fi -i^l<p<] c r fo/.ii (,<1 f^c^T ^3t ”5 jt i R\?)«i iioi^tifig 

wre^f wpfif^us stw , ®13 w^u <pf5"i '»iicwfi<p](.^ ) 

wt 'sriCT^r i£R\ 3if^ (Tr^rw <p)T5(,*j i 'SFg]3 ■®t?r 
Hf3<ii<ic,<t ^rr «iifnw ufwfD (&ij> 

(TPiTT (7# 'sw? G^te5J7T5 W*H OTtT' 


Albert Einstein (1879-1955) 


9.1 tifa^t (Refraction of Light) 

$cTOc*u c^tot ostw <?r to®t[ 13 ^# tojst c®i^* 'sht stwf o><jcs» to ts'sfa 

^ toh i hR>*kih, ^rf*crsr c«f^ %fhr tow 

«nfifcr5T tott tow *w*r ?it*itcsi^ ‘ma to^ pr frofi> towt tow ^tot 
TOTfro toU; i 2tf^w*r TO ■stt^jtst pic* %fkr >it«ijw tott etc^t to i 

pr 'srrswf i£i^ 'rojfcsr 'snwiMt <iw<i i cTOfc> sew? sifoc^irw tpro ■*nfq<i»^t 'sn^orr <?*rrfTO' 
^r, towt ^ stfrottww TOTOfi^ towto to totow <to «tt i 

<i w (TTOCTO TflMI *n> f 'STI^flf 'STfCTI^ *TT 'srrf^' i£l* "S]T%rjsf , 5i?iy 

TOfTPI 'STfpTW $W1 <,3<i f%wW ^C'S ^TfW 'STfpTW C*T I PTPSff *3lW TO£» ®Tlf?T 



mrir? 5ii wm cmm fe?r him? rsr sjftr tjtrr rm mrt cwfi? frfifs msr rwr ^iuhi 

2ff5WR Wi fog CMW «*w wp^ics 'Him I 

5dC'5l*t»15 ill) J l(.1*3 T 5JPIWT !>R (.S'SCl I ••aik'llfl 

CVf ^F5 flffCTRf Cfl*r waq MR (Tf^T MW 

frl^S i*C4 CMMT W slt<|> <1«1| MM CMM Hhkm 

2jfoWRr?/M )l I *^pTT MIMTWT ^llwitM C*Pf c. ’SlM 

(.1*1 (.Hi Mfaii.l "Ml Will R*f V *WI ejfi-llJlIs'M 

MI®: 

C 

n = — 

i? 

/} M\MW *ITT3 4R ti>|(.i| <^4*4* CM7 

ilMT SIIWIN HCHIWj RW MC® C. •Wt'Sfs n «JR WM 1 RR Rf-*T I i*k'=’)5 

W ^rar #T Mtfar (Jftf^i^ 1.33, tvr 
5IT4W SUWl RRH? ■’ftlMIs Mlcnil RM: 


v = 3 X I0 8 ms _1 /1.33 = 2.26 X 

n/ a m$ _1 


TfTMWtir -5i^p jmtrwr MTOR wi<r srfMWRTRJ 

1.5 tor - mmmmtrm cwwm Imim wn 
2 X lO fi m/s RR MR i 9.1 ffim fag 
WMfRM Sfo'-'llilltMS (TfMt MRRI ’fir MTW 
Wl a)Wl> alR? n <*R MR MR l . RTTSKRT til# 1 »MM 'iTa i>|ttli*||is CM MtfTRf 416TR* 1 MRM 
JlUllWil fviN WM I 



400 500 600 700 

trr Rti (nm) 

MfM9.1 

fir#<T <fc?i i 


dfa*\ 9.1: f%*f 



1.00 

MITTM 

1,00029 

MTR 

1.33 

^TPH! ’0 C T <Pl& 

1,52 

■fiiir 

2.42 


&n?3Ft 9.1: 9.1 rtfw cw^rt^rr <?< '?t*i *?$ . 


fTpH SffMSW STOHEf r*p r 


r 


x? 


n 


i* = 1 x I0°?a5 -1 / 1 ,00 = 3 x 1 Q 0 m^ _i 
; tp27tc>i v = S> 10 y ms _1 /lX)0029 = 3x 10 a ms~ l 





-»T%5 p = 3 X in»m4-Vi.33 = 2.26 X KPifuT 1 
mfm l) a m.9~V 1.52 = 2 X1 0 8 ws _l 

v - A x 10 a mv~72.42 — 1.24 x I0 a 7>is“ 


^ , fTf7 T '-ycsr^T PT f4l'/4 
^r‘54f4t«4 3S1y3 p?1& pm 3^f Pfpii<! 

^tPlKS 4i*l%S CTii? far? "SR I R*t?Ft 

-rom -rom sm 

‘Mg I pmt&W 4TCM SfRRtTOF 
<TOT?r TO TOr ^eiet to to? crfs 9. 1 
P?TOT TOP?! 

9.1.1 ufowow ^51 

sif^ronr ^ pmm mr ct famror =mt 
CTCTO4 iM PTTO to^ t *fawc««a 
PWUl ‘aflittlt Jtltfll'i* ^tPTI PT ft’HV 3 9 V» V !?''' 5 
<. J \Z l«i **5 PfPF 4 -rIli m 4 $4 1 4W 



9.2: «wit vr*fR pipp fetro wi wrrn 
SffejRI't I 


firgr# ^ri73 toi 9.2 


TP^tr? TO?f RHfra ‘tf*l|fl4<l pl^lTO* ^PTH TORR pm. Mt?T TOPI TO^ TOr 

31 S-ilfa's #fl!T <.‘PM'.‘i> <1^1 <1 (HUw pm I 


stfswm W ' 3 jaj : TOrm 

<fh 4vi> cr fro ’atTRf pr 
44 *p^»M 3H3T f'lplfe 

£tfo4f<T3 #1i Pit 4^5 7RTOT 
’tFTO I 

€tf*Wm Mm ^3J i 2(p 
RWPni 3V34I4IV4 }lj. M|*l 
■STTHTCSRT 43f3RT7(m> riv, 'SfMFJR 

(pm f^. ^ -ij^tf.ra pm t*, 

TO" 


\ot' 

xl ft. 



W (j, . 

y >. 

yprrvfT’ ^ ( 

/jji 


T^sintf, — n_. sin ti : 


sfa 9.3: mw TTm cam m mrw w *m -srrm 
fw!T^ pipp mi 1 mvrm wus? wees mHT 

^ *jro i 



>w>i(M tv-t-ie®' <irwr i 

J lfa fiptfST 'STtVi ^ -i fn» <il i>iJi ^*T '015^1 f \ j — 1 *fC?T f 4 'N(/® «flf?T (^) < l 9.3 ) 


n 2 tfRr =tt=t i c»iw c#t w 

(i 2 < H\ elf^NWsT m 

'Sirwi^ ^RifB fcu? c^ 5 

^IlM i n C^f $£*1 WlHHi >l»t?i 

■®TC^ FPIRT TFT- FR TTPHT® 
iflFfR RRIFR ®C5pf ^RC-t *R <P?fR 
Ft I FF FFF5 CFRtTCFT 

^ n c<ri*f i <plcsri siFs^^c.'Rt 

Mm c«rc^ ^trft f=tc® fi1% 

wrrt sffr fifft ff ftftcf 

FIFR FFF (?j|^5>||f^vi) s'l^cj f^(.<P 

(7Ks$ FTCF | 'aTMKl FF FTFR c 9 ^ 

$I 5, i<pi ffmoi " r JMM fFifu c.Ft^ ^lh fr *iim i 9 3) 

SffewT '5110*1 1 1? Ft W ~SJM FOF iSFtfR 3SJ F13T RFFsF 5ff»t] ^ tffeFTTF® ?rf*|J 

wm fw FFitre fof ?rr«nr® ^ fffI <4F# wofr Ff*tj ftrf cfr* ’stfx 
frtcf sn?pf w tr- w.?i$ Rf^t ^rtcR siFs^t® ff i ^ ftwif FttFf w«rtfF 
211'ixpRl'O ?C<I «3<Tv F^SFlfF g|f57I#$' $.0< CF&t 1*t«<l F^CF ^rtFr 1 ®**" (/RRF '3FF I FftFFBF 
OF^R < )i'^C'S *1 1 <1*0*1 FF >i«ic*i5 2|Fsiip?|«( <i|^f,'S *1 |r.<f> I 41f,'8T-5> ^jf.Cl aft TF3F <pm ^ t <P r.'O 

$G C I 9.4 ^.F<1<) FC'i’l <fW 4^C< I 

S*?i$<i c r 9,2*. ^rc r tfi -rrc^ 

<JEjT cvK/'l C*f&\UF ^TT^TT 
^fiVM »|£<i c<M C^lfS C^IT *7t 
<lPi\ l ^ailfb <£Mt<i CWf ^FSFT? 

<rtfr wm% * 0 # 

^tr^fiT^rsTlwi (#r 9.5 .) 


V * 


aE 


9.5: «TTF « WRT C5TU wrt Sifs^r i 


sin^j 



9.4: ^’(Vs'l t, £ i>l'i (?rf^) 4!t®l ^Ifril <Prf*f ®lFi*p|«i'i* 5?T l 





Svrl^^ 9.3: 9.6 3p1C"5 WROTt iTTtl <»C^\b fsjj <tl?c<t5l 5|ic^l W, 

‘ ? 3TT v lr5 T 5 5c^C^. I (J- *1 H ? 


Sfisl: 

n x sin^j = n 2 sin (h 
n 2 sin(? 2 = u, sin 6^ 
n 3 sin 6^3 = n 4 sin 6>, 
n. v sin<? 4 = 7 j 5 sin ft; 

^rosrr 

n, siniC?! = n 5 sin 0 5 

nj = n- 

= & 



FC?‘3llC e ll'!t srf^RTT I 


TtfR C’T C'^lu k l ■^li. s 'll t‘PC'1 [Mi C.-'l* (,«P It»| '5(!iff||lj| SC* 1 1 



Sitsfl-f 9.4: c«*c^ TTtt^rpF *ri i Jl 

w = 1.6 ^rw^i 45 ■' cs i 3ft'lT ; 5 : 5 
sc*icfe i < #r 9.7 a ) dfi> ^ feisi 
irfhr 2tc*n*i ^>fic < i? 


'Sfiii: "STirar wifo 
77 , sin^x = n 2 sin ^ 


^rcw®" 


(a) 


(b) 


9.7: (a ) 45 - nMIYs ?cre ( b ) ^srttFTt 60 r 

C^w "5Ti°tr^!r 5C?T 45 StfjRBTS I 


sin 0 Z = —sind?! = — x 4= = 

L nj 1 1.6 V? 

0.44 

02 = 26' 


9.5: 9.7 b #t7T^ vii'n# #ir 60 e c® <ii «M csrc^ Wtjrsr ^ 
45 J aPs^io w 1 1 R Siy arviMi?^ 


’SSS: '5H«ll<ll ’Sflfr 



«i'SiW4= >7 : sn 



i / siii60 


9.1.2 f^si 

enfant w fanro fe farfantq fa faFP fesm nw i ^ >Hl3fa'T fafatn cn fefa 
fatwt stprt wi (p rt fern to *mt8<ii»i fefani #j cfar ^c?r ^fers* 

fafaWS faWfa #tj #tl Cfafa fafelfat faTT 

fa*J I f<2F3ftfat (faTTF ■sncrpp <rf*tf?r fep facfa A 

fan i <#r 9.8) epfa ■’ji fen !srcnw> #<1# / \ 

£frn*t nfafa TO faN*) fe=F (fa 7 ? fa 7 } - (fa$'$ / \ "* 

frfhl •’f&ftj >lfaS?IFl *T*T fai" C 7 !^ ^ fen faPfa 
C<fa $<IM *l-l?l wp? Cfafa W~% Cfafa 3 CfaF 'fan 
sprf^ Cfa^ faun FT I 

fefaF ^IWl<l fe* fafe fafan #n 

*ifel Os (fat? r 5T*TT \<JfaTP ‘iMfa^T '5llwl Cfa*l 
«faip*t*f I fsTSTR faWFP #lr faTfa FFIfa 
faT C J (H5 FFF Cfa 1 ? ‘Pfaf'jJ tfa«P fam cfatT T2f5t£3T<I filffeMPTfan GfaT t»i'b<i «<.<1 I ilifali 
‘icnf®. Slfefafafa 5 "fa -MW 'faWNl *fl*T t*fe fa <IKt*W 3faT failfa I ffe ffe 
<IOT WFT ejfTOTt?^ ffe. ^rcwt <ilW falWTFF #flC® ffe ffe fa. ’tFOT tSTSTO CFW 
fen nKfn fftt <;nr fawn 'fawfefa fer ffe cnn^t 1w *i Q<i**i <mw- nfa^s ’fanfa c^fa 

fesfa Cfan* faWi CfaT $<1I<I nfaT fan fa^Wt fafafa fafa Tf^OF- cfaij gjvfa O’fHi.flffen*' 

(^T 1.2)1 . 




9.8: fe , 5rt>J'1 

5 ft A ftrtf* £«!£<!* <TtT[ 


9.13 faTTfafefa etfenRTT^ 

Toft nwfe cnfafa nfaror stifeiratsn* I F 7 rm J 
tf > R?p cfet i '^Ft<r s f sir« 7 fi<i tv>n ‘•prr fptpft 
FT^I cnt 5HTO TtWH CF7FFT «3&f 1 i?\U$ Flft 
9<,'i I FimT nlC<TT liFF FlifTC*T?r 2|r5^l<ll?C‘H 'il»ii 

FTHTvTiTn ^P5>|I<T|?-H epFT“t T Fm ’^FT Cnfefe TTRPI 


■s# 9.9: -Fifr a fisat ^rtcfn afeRFl 



195 


(,<phit*i rrT "®1r 'Q’Ir Irwi r>w CRtt 1 Ww> rr rj® ’ttw i 

WT RttRW afeW RtRW '£RK <Slfc-W> ft©t?T RtRW SRWT (#T 9.9) 

n x sin^ = n 2 sin 0 2 
n x = 1.33 
n 2 = 1.52 

’llftsi '§ t 't*'ilM <pj attsRMw* 

n 2 sin^ 
n 1 sin 0 2 

wit 1 Ww wt% I 

^RtR ’Itltsr 2)R> 3 lkls<p 

Hi sin 0 2 
n 2 sin 0 1 

wit l c®rw RW I 


= 1.14 


= 0.88 


^r«fh w RtRiwR atf^RiRtw 5, wr rrs ® wltw Rfa ^Rlrr wr rrw > CRt 
R^ljf Itw ®W f^® 3W I 


nt%^Rlrr%r: 1.82 
ftafir v § c 'i‘'ilii ’tilt: 0.55 
<t>1CN ^RRtR ffaT: 1.59 
^tRtR"'jRRt?r r>R: 0.63 

(WT ’Rt’HwfW RlRtfR® Tjf^r ^RRT 1w Rt R*W R^R 

atf^RlRtW 5 ' %RWt RTR?lR RRT l) 

9.2 , qbj’®Di £(f^pR (Total Internal Reflection) 


2|f®*P«1*l R’WW* ^TtWHRTf RWtR RRR RRt ^W%f R*R RST®T^ ftf® ^ *£#? #FR 
atWRR ^R ^TtTRt RFRlR Rt RR31 <3jRlt<# ^ Rt RW RFRtR R*W 4<F RRWR #WT 
RRtWff - i£|^ 0l®<PR(.*i^ RtR ' 5 t c f ®ll®3^6^1*S all's <prr I i£|1t 'q'sj'qj R5JSf ifTR^ FRR>aR ^R^lt 



«tf3RflT. Elt-sWC*^ *K?! ’STIWW ?lf*l|^ '•W *TWw7 C.*^ 5M*r «n v Jft5[ 

on^ipc 5?r *rns! 

wra^T 'i)<} Tirr^f t.wji <?r % ( i*i^» <n^ otafe ,, sffej^rrr 57355 

/ii sin^i = Hz sin 0 2 


^jvffc. Tjf^- ;i } QtRz> ^ 537 .\&raw &2 ^ 57a 1 *f^r *ia> ^i<j# 5fi»trsr 

(w 2 > <3WP -anT^ irfii 5^r m, i *fpms ^ 9.101. afro*! iw? 




"1 



0 j < TV- ftg> fij 

9fa 9. 10: ’T'T ■sri<rni i>tf^ iTei'pi "siitiT?^ m*i<<i ^‘f r 5'T5T?ST*f 'tra i 

sjfeTps^s? qijTnfi infrw] '•srn^i gjfaM"*i* 57a 2ff%atfli« 5^ 1 ^i's.-c 

H, (/tip ^ o z < 90 " v ir^*t *.\ - 90 0 57a TO 4a; ^ ^ TO 5 

■•roa &Jtw%c 53 a -ara ctot Tfam vnro »m flrfk to o x = 90 * 57a to <aiw 
■'‘Fat *5n<jira»$ 2(1%^p%y vrt 5?a 1 q <a yiw«i /9 t = 90 ,: 5?r ca? (aWia s»f% 
saw ti c ^ i 
Wife 


J7 l sin 90 = ni sn3>0 c 


, ft i 
s m ft = — 

>h 



•ME53 n, = 1.52 ‘JR?. n, = 1.0(1 w 



^tfr^ zfa -w *n? a\4>Wv wn 

5T5j?t 55fnerr«? #*)| 4 1.8 c c^f*t 

••arnre^t '^ 5 i c r >m -stj^ cmpi** iffljlS' ro& 
tfrc^s t.«3 *0 JK*J ttfvyfcpc. wui 

gnO cstsrtt *# 43# fej-sra- 3i«rc5 «jrg 

^ "j<r| ^f'BVg^R all's «W' 

37~fT3fr frr&Q o?rc»f <Tr<ipc 9.11 

lUzZ *T5-TPTR RT^- TTF 

C<M'l 45° ’llfT; ijto-^wcxa r-tfW 

41.8 c ttf W c<sf«i . irW «l*l 

!5T5T^jTW e(l eVTlV| Vtf I 


-'(0.66) = 41.8 C 



♦ft 9.11: •'i*V.K(i *%<( ttfwm «r - r 
T ST3Wfl»l *lt5WCT?J | 


^ni9<j*t 9.6t 'ill-lr. •» $« Oil - ■'’RTRFTPI o FW »•« :»i ^T TT3? 

sg?: differs aFtf* cm n r - siv 1 (^] = sin ' ’ { 0.88'! = 6 1.6 ,! 

V i.f» 2/ 

cm t.rnrj 45 a . snfocm <*ic* ^ -ft v f&rrffo trpnmn 7 ^ *?t 1 

IWWf 9.7: L4 5 «rfr»rraWP??l <u*f& 5P6TO C5*z TO '31W1 75 J C» bjwVo 
1 ( »Tn 9,12) ^prmfl?3 ^ «nci 3 tots «r^t Tsrrc^rifp ^ ‘sfc csrc* c*s 

■ai|aRv?nn 

n, Sin#, — n t s in O r . 

1.45xsln75“ — lx Kin 0£ 

*J»i> (>i - 1.40 

t*ss nr-m *j»ii<i sin (A *ii*< ^«(Wf 1 c«at c.»if' i i 

-tKTCt <H I ii|«flC*i * <1lh'<l0l ^Rf*r ^nwi 


I 

I 



si* 9.12: 75 'C"TE3 

afloat!) 7J>7 I 




«Tf ^ SSpwmnb ^r.^r.5- ^'( f:3iP VT«7 3Ti*lT*r XH^T^I 

*ri*r^ srf^Ti^ ^rr 2Fife c^MfS CW ^ ♦i'»r?ri ®jct, ^ ajflfe 

»;WT f,*iw ^PW WWT 5^r <e»pnsr twi tt^i i 


C5TH?lt ^ 'Sm CR C SRhll Tlfsr TffsT xp>TCHt *£f ^ 913: ^ StfC ^ifar 

^’5R5?fcf tlf^Fpr (p^tpr- 'SIC^^T 5 ^ ^TCTT ^° W ^ ^ N 

„ ^ fefj ‘srn ?rg tun *tcft ^rcai «tw»i 

Q>m ^tTT Q*\ 5 TT<TT iR*R[ C V K^ WTT^ *£f ^l’SW3M ftw _ ^ i 
gfsjpsw CW'fC^I ire^T C5RJ ^TT ^fTFR *t®f 

3fl®ra|H 2tfswr W?[ I «*J '5t? «RT, 'ZJT^TT 1«r^Tvr 3 R*n wtr^f -cm <R<S<7TTTS ‘spf 
tot c®r»tr5 ■®n#r ^Tfiits iijr ^TJjrs *rers crc^ i 

•llliliw >HW *Hi.s> fsf^nr «Tt 9 li‘P(.«?r3 >1 IWI •■*[<"! H ^R^OTt ’oil'iHI 'S'SfIRT «iw*i I 'NUnfl 

t^c^rfe i <ifa ^n?r ■*rt 5 rt cvirt -Soj oi^c^ 
; r\ ' TTt^rat Wf*! C*tfV I "STsT^RK <#TTT^n 

7 ^ I ^tiRRT ^rm <?& nw ^ »■»*«#►! 

f?tr fs?r ?rjri?t "wnfsijT^ 
■’if^rftH c%p sjRr i (#r9.13) ^^riU^Ri #H'8T7rt 

faCTT iRH^pr faPsjt f5?J <R(.*l t i «Tjt5 <|>atld> U5RT 
■??[ I 

; ^j vSRRlt ’Tfrt 5 R*rt (Tf^ ’SRlt RHRI4 

«y ^iSf ^HT '£<-'?) *? tflTTy -*1 -I uf t >j(,<i<.l fV®f^5 :ii‘t‘l(.-| 

'~A.\ C'f’JT <il<i ^kHlu fa ■‘ dii? •^<KC'4 "I lf)\? I 


9.2.2 C 9 f%^H 

-7TOT Tprfs ^nfa *iMf-ifaw cnfar 5 ^^ ’npp ^ 
C*fz <.‘ t lfa^M RTv<T TO? C 9 K^5 -!>rjfjRr 


9.14: c*i%wf ^(Twr? 

fersri 7 w i 



to c^r i ^rr w to ct *t¥G¥st wfnw g¥G¥ c^t 

¥t¥%¥ G<^m frsf¥ wr ¥¥ fefsrsr ®t¥ «nw®?M' stf's^i f¥G¥ i (^f% 9.14) 

9.2.3 »|R^I 

wm^r ¥<n^ n^l1b<f>l *i^t1ik ?m ^f^s, c^twr %> < iT'Q¥t^ w*tr <R¥ g*1¥ ¥T g¥g«t 

(?#tw ^jfto wr i ^t x i ? tt15' 4G¥G^ 'sj^'^fsfa® ^etG^ wfG¥¥ 

C¥C¥ I ¥f¥S «1T5]^T Wf¥ ^8® ^FsRT ¥t«T¥T ¥G=T ^¥G¥ K«T ¥t¥ 1%¥ ^8® ¥l«3¥ 

®1<1 ^I'sRt ^I'sRt g¥G¥ ^8® ¥1<pg's ¥!£¥ i ¥1 g«t$ ^<t^fi<i ¥P®1 »ig<i 5 mgm 

9.15 ^%¥G8T w¥ wrr ¥G¥ ¥# i 

>1R'ST'»1G < 1 G^WnTfl^ «t*1j ¥l3[ <PGSJ<pll; ^$G¥ C^T^TC^ $,GSJG^ I ^iG44 ®G3 ¥l'SlG 3 1<l 

¥¥$ G¥f*r ®r§; «t%JTmr^ G¥f“t i %&¥ ^G¥ ¥Pspt ^8® ¥¥ ^ ¥¥ i 

*rr^ G^fw m^rr gtf®# 
®G¥ 8jf^Tt%® WH ¥¥¥ 
gtf®Wf G¥H G<TC^ ¥fG¥ 
t£|¥\ <4G<P<1IG4 1*1GI>4 ®G¥ 

<4G¥ ^ ^rtw®fM 

#pr ^ gw® *ttG¥ i 
G¥f“t f¥f\¥ G^lW <r 
« tf®5Tl¥KG¥¥ ¥fWT ¥t¥t¥ 
¥¥¥ *j¥ C^IW GR*tT ¥£=T 
wr^rt^T G^rm ¥K G<rf*r 

¥8¥t¥ ^r% 

CWfW 'all's ¥¥l¥ 
»wMlf G¥f*T ¥TG¥ - 81^ 
¥ftf^tG¥ ^ g¥G¥ (T^rr ¥tir <fig^ 4g=t g¥¥t ¥trr 8t i c*n^5 G^iwt ¥H¥ <s\^ 

f¥G¥ ^sT¥tG=T '¥¥Rrf¥ G¥*fas ¥1G¥ <4¥S. ^ «TtW^fH £|1'S*I 5 «1G14 ¥l¥H 
2}f®fw sflG^SI Rgcj 1 ® G | ¥¥G8' ¥?£¥- *ICH ¥G¥ Rgi> ‘ s Ttf^' ¥f¥l¥ ¥!¥£¥ C 5 T !S JTi?T <? riG5>¥ GR*^ 

¥TG0^ I : ¥TG^ G^TGrT G 1 ^ ¥fW G^TG^T G 5 ^! 

^t¥G¥¥ f^G*T ^8® ¥f®T?T *ft1% 15l^G¥ ¥t¥f¥ 3 T5I¥ ^G¥ G^WT ¥T®T 

GR^fT ¥f¥ _ G’T'^nTT G4l^lGMf¥ ^ G 1 ^ ¥f¥ ¥1^1^ ! ^5 , ¥g5' 'QWTT- i 40>T'S <4^ ¥¥7^ 'SjfHwf I 



9.15: >io s '§(>ipa ¥wra <> rr«it¥Ji wn?r ^ftf^r w«rr w i 



9.2.4 <pl£<iln 

wfr*uw £wnjf®<i> 'sNw 'siw® w ^sw^s w %w ’HfS cwr 
i 'srw cw^TfiTr fe«t*ijpw ffesr ^fr ’ti^r ^sr c^fet^r ^rm 

few ^U ’tfeiwrr m i ^ 'si^t¥ 'snwrr w 
cspsttir ^rtsr %g ^fe<ii m 'srfwrt ^snrfen ^ wf?r 
wwr cwfew *jfew c’tfeor <w few 5 (trtt 

wi^w i 

'sMfD<wM m$m\ 'sr«re w <Ftwsr 
i£ii c«»'©mh '5T?*rw 5 wwr w 5 ^ (core) ifewn 
ww ?H1® (clad) few 

d®fe 3 ,C'-T'S C'W'SW'SI ^WRT (c^r^) Slfe-wl^K ^ 5 

wfec^w ^ ww 5 wfer i 4 *pt?w ^rtwrtw 5 *$ 'sn«j'«3> > r stfwnw^ w 5 ^ m4 
'*ifec<p wwr 'siwr 5 ^ few wt^wr ms i (fefe 9 . 16 ) ^ffewM *h$<in few 'srfFit *r® 
fewtfefeij few ^rtv3^ir ms ^pw <£fe ww 5 'srfwrm c*im w ms \ ^*u^r ^sttfit 
^ wr c*tm wfe 5jsf *jwt vfe<ii w *nt w>f fewk msms #tr <u<i$h wr w \ 



9.16: <c l^<i Iw *jjf 'aih»3 , ®«l»i 

?(f's<t'«'i(,*i , a wWjW ■oilyn I cwc* ^Tlw 1 


frmm 9-8: , ^feflw cq<? cww 'shj fetwriw mfewiw w#<rt?r few 'Tt^rt wiw 
'srtwiw fea w^fw# wii$ «ii$cB<i wt*ow3 mfewr wtwi C4iw <iwiifer® nfew ^«it 
^»i^»ife <fenwT 5 iw? 

T&3W: WTlfe° i ri!>fe CW Pr*i 1*13 l«T *ilik,»il ^W (Tffe fe%T 5 , fefa^tw ^sW?f ^slw C4W 3 X 10 8 m/s 
fe 3 fefewrfw wjtcfe^ ^Rifl - C 4 ^ ww 35,786 km ^ww WK 4 < 7 r»ftw fetwitw 

■Wife?® >3WX fefetW ■oiHt's WWW wmw 


t = 2 x 


35,786 X 10 3 
3 x 10 8 


s = 0.238 s 


4 i^<i its 4 ^w cw fetwj h ■'i li I(,«h I ^w cwi^ ^i<i«ih 'srt^wt cwfe 3 feps, cfer^lw ^®w*f ^®iw 
wlfe^wa 3 x 10 8 m/s, feg w^ w i^<i im«i c'^sw few wiw w»tw wtw wlfeqw 


v = 


3 x 10 8 m/s 
L5 


= 2 x 10 8 m/s 


^|fef1w 'siwi ^e&w'tw^ 7 tR, (/? = 6,371 X 10 3 km) w r t^wlcw4cw ^ lilt's www «ihi(,<i 



*x 6.471 * 10 3 . 

2 >: 1 0° A 


= O.l j 


jb §r5 ^i&npiT i 


'9.9: i 3r«ifiJ«i>i|oi TFitnlr.gfl r.<fTfSTc 

«3ti®3Trai^ 130 «iHT 3*ITSsH vjf>s-'l!'rili<r- 1.45 
*ipr, (gfc 9 17 \ aiiww 'ff ?irt>i *wi’ t f 

wfiSifS'ui 3'.vifl =?»(' <P5 I’isfe^ •5T*d«-a Sr, vs 

5C9!’ 



■SWIFT 



9.17: ar«iffrswiw jfismImd c^r? 
(.WTTfi fjiTTSs HtlpTB •‘ff 

.•ffstorr.l 5TJ 


Hi = 1.5(1 
«c - 1.45 



-w.'Si? -^iwr -ail (,vi i^i 75 1 fcsv^r 3^?f Ci'FD c^iPf i^nyi 3Tf*ife3 sfs sr^t i 


9.3 esf’T s w 8i«?Wf.'o*i (Types of Lenses) 


^riw nt 

«rra i ri'a?? e )t?f ca'M ^rsnr <p*n?Tf 

c^altef® sir sjris ^ptti ^ (w^prifl 

#lii ■s\<v & afsf^T^ sir i ^ 

>rf'«(<r*i^<i ejf^» s$ ^*t7?n sir- 4^fT7n rjsfS sn <j.xi wi 

STT 1 'ftlKeil 'll? afofo *Tirn Vp?f7TT^ '5i*ifr*<?TTci *j<8'H(T(TnS 

Sot «n?RT l^fnr ct ?frt ttct «HRmr 

^ST? Wf SIT (7T ?r^r f;5r5T TflWf *iwra ?jTsl<3^ vStvj 

SIT MRT^ C5TOWI STT 1 onspgi TFqft C'H'tffe 



Sfc 9.18: si<5TTT &$ t [ * 

\^R> oKA^i ijnr.vjjl 



( ■ol*T (»Wl Cs>f?iWn$ JjI^J ffTriT «5M5tjT <Mi3l 

t^s?.^! rn^n 4'i T ittoi <TK<!f?r «^?T7r® CTOte* ,; i>i *ti t^eb^-siMs *rv -^r.n© c*r T>*Tin?r f»w 



TO 9. 19: S^Fi 4^ sk'^i c^TO* TO c*ll»iw** =rv»i fs T7n?i ^i ?jrcj 




^oP?l >?7PT ^?Ff W- 4<^ *iW?r % 120 ^ C^ll TO (TOffjR 7 ? -<i»»rs 

f*ito iffi 4 <toi i ) wrro w <~ws^ #iot iron 
^ teTi»i>K4 C5# cM\ to- (TO’raro to toTO^ 

oTOl^ C«TOT 4 ?PTO TOT ) l C*F C^IOT feftf csfr* ^ | I 

WT TO iTJfccsilM* ^e*7 (convex) ( <FnfTO) 

*ife*if#I CTO TO 7 i CT CTOT fTO< T^SrtTOTO CSfij CTOI 
to c 5 ^ c^wc^ncOT 4<i c^tot (Concave) fei^l 
( TOlf^s, iSTTOlfT CTO TOT I C*i CTO fTOT CSli? ferR^iw 

to cTO:i to *i*fr~ cro^c^rs «i E v «r «its ^ f - . 

C*fC^ ““I^ 5 TO i WTO^T CTORJJTng TOWl^fl '5R*T ttsitj «%n?n5l^ sprit*! 5p b% t*ipn 
?JM (MW TO 7 TO 9.18 «i<IC© C*T ?TTO CWUPTt TOTOi' i ^arnprl^ #tl sv i 




*!*! W m s 


C«1C'*51 ft"3/.H8f>*?l iWr.O’ ! SR!TCTO '«ira<ii ^^U;i 'S'e^ 



TO 9.21: *W tfs!W 7?^ fnW TOOT •silpil*? TOtl TO'SRTRr 
®n?r (?ra TOTO v«TO TO TO OTTOT '.TOT PF® TOOT 

sills'll*? OT'tl ’ifi) ITO •TO 5 f*i»T «TT "?W (iJIiarl^iPBt C^FfT 3cT5 OT?I 


few ^<1 sfi ww$ TO? to c*ti% 

^|<J I^GI TO5TTO 1 4? TO* C*n% 
TOin tom'jj to® feres 

to® *n^ i 4? ^je&c^Rr e^fTPP 
<nfl>'5i^ WT i 9.19 %I<C® Cj 
4^ c 2 CTOi 

«fMw ^1 

♦Tt 57- ! ,J 0^lG *n*n «-$$r.*(<! (r\V\ TOneW 
wi TOT- ®C< '•stWrtl ®T-n0r5l 4? 




fsra Trsnutd nrprr w w-nr i cn^r ^ ^<f o?k?w «n«Nn- 

TTivKi.j'-f c«inh c^rpt-s T 5jr*rnT ^Tt^i < r» ij><g ^ic,^h>^ < h , !i !•** i <? h^ia stwsw? 

'3RSTC5T ^rirm C^ITS ^ ^jfS CTPRT «fte*!t"|3r ^ «1WRT WpT *lt£5 RTg fan 
*IHI| S||fol ’SitiRlRT r[f5 ^f 3JHT ^•ilssiil®) | ^1*1-11 RtlfR 7 RT'5ilT 5 T ^ fctiT «iMlu 'RTT 

arswiKMTr ^t?n?t ^tc^pp ## •spr f^i cvfp ffps. vm i #r 9.20> i >r-n^m 
’’$> ijfij , '}'i i 3t*1 ^l H t|l^ ‘FT 

?rf*tFr c«nc¥ *m cm*r ?ra « i ^r r 7/^ 

'NslilM ^ ^ -Pmi-Plfe f<r 5l?<pl \-'i 

■5fTOft *tc*t freo *irfa ^r 'snww ^ cv ^ 

TR7FT i£H7TC5 C^(T5| aj(T> <7f1*FP — ~ 

(7RT siilu^ "5RT C 5 ^ | C^PPT ‘ 

L*i<.‘ 5 iti pi^nr m c 1 ^ fcnr , ^l(. e iw* <if*ti " /' p^s^. 

‘fMlil ‘RTF '«ff?T tH*| fTTT C’T ?ifH|tt>*i 1h*1> 7 \ \ 

T51TK CTt 7R C^K*P Wir L V - ^ 

C®l*r?C®U*R9.2in *“ ^ i ‘- 


9.22: ^ c '-i - ' ^r^i-sl 4®$?I t®fC(f ^TKIfl ^WfT 
Wi ^ 1 


9.3.1 (concave lens) 

■^®5T uJ'srj ^<1 5«1 5ira*fT m^ltMl « 

7R7T ■SJTOTT mu\ ?JPPT fa*T ^TTFlt ^C#iPI- CTm OT?T ^TTSTsTT *RriR TfTUq 

C^f^r i»*<.tt Ni<.«iir>*(l «i<l «H 5 •• 5*1 r 5rr?r*Tr?r if *i<u.*«i sjfsPi'* cohi fir si«i *>«i (suy\ Cff 



5^9.23: ■3W57 ASSET tVfOT 3IPH7T 

a|f>b~)(fl slf^ll ^WnWtBT 5J»T W 


iii«M> ^<((.*1^1 zlf.sf'iH CSTiT fif I 

siRi-ira cfpntTf 'pr^Rir c^iiWJr 
C^fTCn ^T s TT^rr e T ai|r,«il •'T , H 5 T C 7 # sn^WTf f^RT 
^TIRT blfdfwi^ sfecil •®IU? I TRPs^r C'TC’Rf C<RfTT*^ 
^ Olt ff^RT fTT^TRT ^ WSiTRT 

^IWI < 1 , 'VC C 1 5 «*1H W C 7 # ^T^CiT 

•'TO?! 

zfs-rfirs wrr?^ ^ fw 

lRc<P •<lll'J)L<( Irif i«l5l' r l ■JRR fiTT C 7 ?^^ 

frg; (PJm 5%?r C& ^c*r 

cw-r^i f^j ctpt?i c 7 ^ c'^rup ^ c^mspr 




i.ipl <r-l *1 nc'jp *ft ; r'sf^ 9.22 ) 


fegSf r.<t»ilii = 3fT57?r XI *P f*w- rS\VT- ^ITRIR «?T7Tf i?P® 1C'* «lln\a|3j- f.=n f»Kl 

f*^Tr?r iw cvt^F? ^rt-mt tpit jitctI r.-iryvri 'Xi^ft itfrsiw ^rr^Jt 

7IFPF tKtfS iT5*Tl SR* «RI Wl'Pbi ^JPjp W *fCT I •lail.jjflpf v^TEBfl SFefl 55^ IT# 5I^C?T 
vll^E X|<ft ?JS*t S^T ^ ■„tyl<pr=1 w( l*'i CVC*F PTPff^S ?GT ffisffl < 1'S 7 ?S I •alH«il 
^ron i*rosf?i stfe^iww t%«ffn 7 * Tiro ®r§ ^<iw (Trtr w^npii 4117113 //wwiw if\ "S^si 
•K? ■ J fRpi iTlffe •l*||<ifllq 5£?T , '5t,ni! tfl£«f- ij&j Rl^T ( 9.23 ) 

■a(i • i«ii 4N»I sets? ry> <y*i<e«l i;efr,*| XI^SI ^3SRT sr/i ,.ii-i ,yn . | «p*i5® 

v<ii?[ i m *tr<? lii^r ^ xy 4 ^st 

^'V'S'-I J R-RT? SJWf £(31 to I .$ 

( sfa 9.241 f'lCJPrtlu •'iS'&r <pdlfi V 

spit *jw Y tR# jL— / 

'TRTffi ^vT va|^r yft -g 1 ®^ 1 ~ \ 

s ns^l r.^R l^s «(f%fa|#r £<wm 11 _ --• 

5 £*f £?# ( 3 HS RRlf '?f 5 fa'f y p y x? 1 1 

/.StW ^raa 'STP?f 1 1 "'->-7 

ac*l J'* r<l»vj r.^n^ *jTIj C^*(] fit / \ 

WW atfer^lTr &g <fk£o -»I^|U* / \ 

l*l»*I 'STF3* VR '*(**)» Jj'pfi’ 

#IT ^T<Pl WPL 'ol^ ■afiaillT ®lfR Y _*. . 

., _ . _ sp 9.24: tpr 'aw %w»i 1 

6m vf 1 x f«v»i!f?fl sjfst^ iww «^r ^t 1 # <4w (%i? ^prar Y i^r r.«roi 

’Tl^ I 

A" <;vfw # irHti w^t w. xi ^ 'ai^-i >i^i:.*<iivT xpoffi c®w ww *'M 
3 ttlTifi ‘TSjTT slvaCIi frnTT tijn? t*ir.sy ^T*i W7i C 5 Fi<i r i' ? i f?fCn» i»ic§.!fl'6 5iTr®‘ voi?" riWwj F i'&Zv 

p ®IW X(<pP 7 ( 3 WI r,t^*T <M C V P. # 1 # 1 ff^t #*HfF x W/P ^ 

f^ 5 xif? 1 i^r?rs) *i# x^Pil^ ATtnFt 5 1515 yj?r 1 .VV 

tH?e FS r&u # cn PT^ C55» ?nst X m A’ X -M?f 

^ -snwr ^atrasjT AT Mfem X'Y‘ ’ipt i 

arnPUTT 'T^nrr ^tsrit .•.tit.-ifi^nv sr^t < 711^ Pifefaw .71^ 5ttes 



( a .1 '7P5 a|<? •TFT^PT J'lRWR 

t b ) <*f51 '^*n*a < ) 
i c i -3^*1 OTWI dWs arm 
id) C5#t 


9.3.2 cpm (convex lens) 

:=vm i «i<i‘««i 

'allH'llil Wiwi CT ^(TTrfwr» ^vpr 

t?*? <ttf <aWi?T cjffem m-sirr ^tttt 
«R155T 'TOlt OT^tf^Tr-T "5T?F 

■3T*nwi®r expert wf c 3 ^ -i^ppi -i^t 
sn i aiw ^tirt^ 'wj), 

RSTWiR qTTl 'TpT ?f»5f^RT d|l£ r.^r/srig 

C»FWW Tm*ftP5 C*P#f® 5¥ 9.25) ^ 

®%3r ^ra 

?PI?3t? ®UZ?T^r 5-jfe RRTH ^Sf?f i J«TT UTHT Ilfs' f.<r*ll>ll fa 53 } W??$ SfyQiElt I<3h^l<l £ ST alT-, 

ai^RT fiUCT* C¥RPR| R*qW CT? R15gf?T? 'SfRTTI ®5^n?P (5ft 9.26) 3TNT JJ1TT 3TWI 

«rn3#r iFrcjrcr c^t m -srsm riti^ir 

#D vm ’TP3 l ( l 4TR7nW t.R^TT *S)TP W 

iiffr A c*fW B 75 m arasr #lj?r ft*f 
firm aii?* m *rsnr w csnsr A cs 
’flCf i ) am «ITWI fejf «J<?ir.»i aj^m 
Wt W £IF5ft^ OHWH 9W >7# 

CT#» 


i^WPfipryCTC* 

VW^J <f?f ^Ti«P aj^pirt <m XY •& tTM <3^5, "5T5 

cwi ft*pr f srRWw m\ 5?^n nsft 9. 27 1 

■sffpi t;<f oTT^r j TTWI Wi s£tn3? tiPP (7^ 

* 1=1 c-s nlft Y arjaf^ti? YOF , sr^ 



ift 9.26: wrwr WI7FPF ff^j Sttll 
&*Wf i=T^f C^Tf^* WW1 



Ufa 9,25: »Sm tFRFRI Cf®ti Mfl ^1 
'?TJ?T a f?ff7r ^TP*tf (Wf l^FnCi i 




^nri*r sn*j ^ i X sofofa* X v-tt iw ^ w srwr ajrsrar V 4« 

«lf8f%Wir afcjiw OIOT 1||»| i 

4^nis» X f^»x cMpf 

A ilR] «ilfo, «iO** 3TRW 

8 'v T" ''V'--___ 3T3^m Af< f.^nfS’ :.«l<jj'|«n 

t-. "---.. ^ P w few fircfl T 

l ?V ’ fro? ttoj i X fe*i (fas «iHl 

\ J 3 '.»lC*S C 5 **^ ^TOT ^StlSH 

TO! I75TOJ (7TT5TI WI 3T»1Tfr 
9.27: '.*M*ri»t c* nit <b aw ^gn c^rvn «n# XO TOf S 4< fTO* ^K< \ 
< n "*H *11? I 9f5|rzir -JtTf® CFT viTO YOS 

C-TTT ^ yfWCTT few fafJTF 

i>C® < 1 ! I f r-i 'sM <n< tfaftre vEt<i ?<n<f r^r.i- syi^im . *i ii \ «»?i >p5t fng^i V*c* 
?ifei$ fro? c*J X ftrfri-® to* c*3i«f ,V i ju5 fan fas )'F ^ 1 * 07 ? 

=TV 5(1‘?f ?7^l )'" U-*jC>i> = ‘ vr, l «TO? '.'Jfi’T V pF*i>3 <lf'»r?V I 

F^IIF 3TC® AY ^ifi* trsi /.<TOf§ «>Hfl<f>lfi* ‘5)RI ijx ajfoMfff ^5® cfti> 5S* 
fn’JK’T i ^p>t» ss* (.i-FRiiT fa*[ I- sjoarprnfw ar*? af«f^iTi nj ^ ires ?nwr 1 
•i^fT* ■*T s r57 &‘<i f «>i«jii?i ftj'tj /•' ^55 ass <jc*j "s^rr mhnte ^(*i^f»r st«t ’a^rsj'. tsttst^t 
'i«TU> *»tfa »jfw tfl^T WTTft '■.^t>*n 

iSR!'. C^T3fT*I ^I4r?rt<^ 'iK>fi> "W •dWT \ Q / \ 

(Tfl Wt stfsPre & / A 


(a) fro* toot (."Tfr 
fass tot 

(b) sjfsfayfr* vm -smsm 

(c) C^^fT Wi 

(d) g*j& 1 

W<SI>1 

lij^OT 'WW1 (.iFT^Tfl *\?py (yil& 

^rfOT <rr=rr^r ^1 r?T . v<ran ’anr^r ar 



I Sflfi? fsjj' I<W1 <T5 I ( i ) <TSH> C^FPpPT "II^W P&a W® 6 ! 

*WC y<» l'S'*W (ii) *T<Sf5 TOOT C^fWFI £ l|i.c*i t!RR (iii) B?TE> Jd<b (TfRFFT t pr? I 

iij>^|ii <h<i CB^fT 7 TI ? I S i 

Sf'CST WW 'liffik* C*pP5Pf il5w T^T iW'M-'i iWI InWfl t'S'SW 

?ror sre i 9.28 w^r XV ^nst^?r y I^t ssfst^ri^ YOh c<r«ri<r $*rc?r ^ ^nc’T?i 
•wcaffr^fl^Rn' «? X arsm i x ctt* ^rt site* 'Iwimw #*J|fi» cwf^i 
PT*X F <fi^T TB£?T JfFTT I 0=1 f,^ <.<PSjf<l*n. iBI^iT 'SR? liFFTT? uf 4 tl XO CWR <n?R- 
cm cwpr cm ^<r cr? X f5p*sfi> X i X c?lp* ’w YO cir*rnr s^m m 

#fi wp\ Y' PRjfi; 5i=T Y 4<r 'srasR i X’Y' XY *a»r «tfsm i 

<aT ejfspjirra i s?c*n' *n-r<j i <j «u* «nt^t 


i a i aw cwvh wr <^(,^■3 

I b) ‘TT^T 
I c I 
l d) 


w cws? *nf® XV btb w$ cbwtb ?<) Iwr wy (#f 9.29) <rprt 

^r ni^w gfwriu? 



SpT 9.29: fW C’FF'FR ‘pCtysf ftff* WT? '■^HplT ?T5f C7 1 
?rar sjfefWvf? 503 ^rsff^?i ^RR I 


XV w <*rc* afcM&a 
-5RT?F yiTJ C^RT C^B" CBF* 
ft*? "|5|H I *1«llJ 4 l'5i 

C^fWFI fa 5 *^ <PM*Plft '^TPTT W5 
bpp/t erfsiMffr ws$ Na 

$.G*i t 5Tf^1?T 3\S 3.G 5 

«rr^n wr* sffawra 

C5s3 %TT BfsFJTB ■•ailCTW #*11 
fim 3fr viifcr wi sffsm ^ 
WDC'5 CBsft B05 

eff®Prtf? Sc^-i 


i a i ^ r.*piwf- few> [ fa^ 

ib) w 

( C) SsiFW 

i <J ) *1 ^'i. *rm tot 


sn’SRrT (l) WT^FR I'rtWjpA aW-fi %?f fet^f OPWR T?nr^T fe'SCfl '5?r. (ii) fa? WW 5 ) 

‘ppp few <a*^5 c^fwi finest *sri #r a-tfR-r (tiffed cwm *5% *nr r^#i <rwfe i 

-5JT^ WIT 3 *lfer C^twr fe*$«l ^77^ '-5-IIW '?IW T51?I # 

siV-i'fea r.^i*n?i i^sfe M c 5 ^ 3 fag w i 


*ifff 8TP5t^ifi* v iW5 far 
^i «sg (^f g.30.i sfliar 
a ? iT> 7 .<p ^TO 5 JEfa t pT^?T fe$ c f 

kjac^a af?^ i ^rrsrai wrc*^ awl's asp* 
rIr ^gc^g few 4<K:p snr ?ti 
7 5 \?[ ^T*[ t ^TCT{> '^’ 5 T^ WtS'? 
'JH^TFI 2fT5f^ C5t?T 5TI ! 33?S~f lrj.C<i 

ftfei cmtti snw ati^M-wTT* 



C5fi> Sf5 ’*tp?p 'iiai r,R^w fe^jg l 13 ?^ 
•^ifeTaj 'qRJT® sffW i <rs^ *rfe •sj'WlsJ 
nar/p >i1aQ (?r?n 3U sr?w 
^lifefewfF <v3fe ^ fa? iTpT'TR fe'^Jf.'S I 
gi*ri aitfhr 


5fe 9.30: fowl c^pr^^r fpnrj? i» aw s^r ^tf 
^1^1 W Vfpr^ rj-er^r 55 I 

gJTCSrt OTfRFR n»«f tpft^T antw <<FTRI 


( a • ai'sia^g «Rttm tu cR^«t <aa> GS»T^tsr *jgrvj>g fewf pg arRRiTR 
lb) =Tf3a 
(C) Wl 
(d> 0519 I 


vVj Ur^r*: 9.10* v» f ? <r i u*‘f-' T Fi , v /" * fi - ' -ilc-i’ti ua*ii;»ii ^ ** fTPii %u"i *airr aF?*r , *' — ""^'F* 
.• m? 55 1 ffpiRsfifoi wiirr =i»fi? aw s^r ?r?r fifapw <=wro it?.? 




WSt: : 5HWhl *rt s ntf 1 W'l i'l liRi# ■NrllHJC '' g 1kMT9 s 57T’ 


9.3.3 US l»iwi C<FFPFT twr 

^rsrar wfr ajfsM^R^ 

w c ,*fi <i <>M, <nl Kts iQ^I ^<i$ 

wiw f^r-K-l q t%*[ 

“sW CWWfl ^TT !%f[ I ^HcT '3||(.<1|<1 

^fl C^f*f "51^ C^FI < T=I C 'I 

C<rf*l, *ll<ll?l ■%! HS£M '•ailc.'llfl 

w irr?$ imr CWPM $^3 tj? 

*I55T I 9.31 «£I?5UT OTCT? THjT fSj) 

^«.tir?r ail w l i?r T^?r N R'^ciJ 

faks 51T (TT&T T«T I 

^pnwr 'Tf*rt? B r tweit ^ 
sifaRai 'Irt i ^nrr m- <^9" isttm# 

^S "il^r iSt|4i>||*i 2) fvj(<i9| fcsfw | 7^?f 
'SMitJ'mto TH5 *®n F» (. * ’STSeT 3 a|<i s(n C*T*T fsif^TC?T aik'il'i $$ -nii'l'lfl 3T^tt*lH <^TT 51T 1 

9.3.4 OTW^WST 

(sVFfi ■'Wtbtii afEk® ^irsr?rr 

cww i *rf*f faf^jj- 

^c«r4 ’fffcn w w* 

sisti'n cw^rtt «t-iwi *t>iwi F*rsn? 

£»{% ?ir 'S^r c^w fwEir *i5it , ?ii «mwi 
^ rsn? c®pr ftsfr sir aprscr c^t^t f^fcir i 
«tnr *nrat *tT3nr?r 

Iw <111*171 7 ^ra- Osi»i-sii fa-D«R 

WfEvs SSE*^, T^RtH 

•’TT'SHUT an?I<R C#T I ’ft'SHra fWW 
3ii»i?ti <^FHTt?rm (.t^i 

^it'Shtesri wi# cqftos <?m 

fwnr <r5 tsib <nr - »n?if^ i 
T# f*TS17T fsrf-|>|fl? 

>£i < r« s 't'flt. j *lfw (,<MC»i| r<r>g lflf*t i^RS 



K 



9.32: C*r i.«n. v ifl C 5 fl < i > l t i *»fl j 'Ital <1*^ c^i? W'l 
^5 <r5 cwnr i 



iw 9.31: TiM irar %rl f^l Us fe?| fejf 

^Jp|.p|ci tj<i(,j) C'O'Mt'''?* JRT I 




4*0 ^5 cws ! wra^r cut cw^ -’from 

c*rf*r ' (ii^ ffxjjr -mc^? csktt ^i>r^ rr ^rs ^ 1751? c«T 5 *r 

k*tTrivif;,'.4 ^ <n§ iWfiCT 1 («fa9J2» 

^5Ttf3r? <77$ ''.'’1^*1 *IJSffl3J P 57^5 '.TFF?I«T £ p?Tf^ • 

Tlfti rrp I^pT«T <p*r f wlw ffiirr 5TI «I4W Tl'Sjr^ P rn ■SBETfflTpg' 1 «Pfi«. ferw^ 

^nsrf f>*rsnrr «rt«»Hr ^ ai 2.5 otNSb ■‘^r c?s mm 

*Tf ! ) IslV.^I 'SB 7>*Rl^ (?n^Wi f7Fft>RT $W 


1 P 2.5 

v fl^TTI^?ra ►tr^ctrffif '3*1 5*0^ i.vU/Ftf ^S (Tf^TtWT?? ©*F *T?T“ sj^TT^f (Wft (M> ^IWS 

• t TI , fi?ri^ •‘FtF Wt ^ 1 7* '^<i's«7 <t*r.o fSTSW w *.5(F C^Pff 

5^ 31<r *lt«^ TT CTft 3f C^IST *f$J A* CSliT Wf[ 75 ^ -T^TRT <*1*W *Rr5F5 
3fT *II5 t!i*'«. ; 5|<r*y| r*\w§ C*piHT *fWRTEf 3T '/t^lfo'-r ^155 ^fW^T i 


9.4 <?mn ^ m (Uses of Lens) 


MWlI s f T ^(^ C^T^I *r*T*T '7T5t I 

‘srfiTTfw c^htti *ti 

<7FT7iI - «W <f-<i^!<! ^RJT ?TI G>MlW? 
(frWS 2|r.?ll«?»'l 5TT I 4KTfi?T 'SfrWRT 

^ ^tlws Wf 

-3=TT *Tl*F I C’T'S^TT ^ESf 0*f5Jf. 

«ntcaprpifi»f 4^. 1 


9.4.1 T5*TOT 

7pflS*ra =1*1 0>R* T5<fxt^ 5505 

imi I "SlWICWfl G?W 
<7 t^T rOtfi JRi. kil? ^5^1 'WWa 
^‘•i'^'i c^r^ff «ifw 7 ? im'C4<i 

C^TTTTf •■il^F a.T*>i<iN 

5!N WCTRRJ T 9 ^ 


9.33: i.rli?ra ‘'4’>l 



'7TTO iTPra SJ1175 1 tefa 9.33) ‘it? ^ fcmnvr 

?n fwr?i5i ^Mrfosmr TO *& sffen^ 55 4«r? ufap .?nt rTORr 

‘snRTCR'T c®f»ft?f 'ai^f« otu • r.5tc<fa ','t>'*wi ^rr^rifl ■ t #5rl e r 5f^fi?TI fo?5J "smt aocs. 

1 C^ftnn Wf afW -w <F*jfyr i.TOjs s*fj jjRSTlt^n ^n?ii cwr CTOt 
-thst' s^v^r^foir^ ’ y R^fi5 ^ sut-i f ^ r»r°i wn> , i c*^ <sn* <*w <.ip^r 1 

wram fawsr ip*ien fcf<7£ ™is ^qt 5c*r <;<>tc*ffl wfeMUi _sw tt 

4 Wi c®f?r ^ siri 1 oowtti c^r to 5 wi ^rrr 

MRT c^ 4*?5l CTOS r^FIWT tpf SRT! <<TO W 4^1 fjSSffl S*5 
csir*i -'MR f,^T *ro i Tsfi? vfc 43 pf tjer 531 fesr <pi^s srr sfisfa*# i.#=rf*r ^mc? 
Fit ci^r «msfl fasst wcsi t*iwsi csfs v?i i 



5pl 9.3d ' , .15TI? t f?l (?Tfl (;3fH3»fRT *i 1^*1- TOTTI? VirSpl-w j[j 51S «p *n *n*-K f 'l (W’R ^^ST? 3 St7iT rTiiF -»|.iiim t.iiwVil 
*PW 


JIWIfT C^TtU 4^ 5lf®T %§ 5fI*p3T tfrfEW '7W «p^ RWefS, 4f ^iTpO 

smTO^fl wrwi </nw 4s? 4$ «n?*TCM*ft c«i#w ofts fTOi TO v 0F IS^nt rrp ^«t 

/TPWT TOC® fowif SSTO MTC? I RSTCS^ i^fpSTig *MS etf^fos $E# S^itT 'W 
c?j*iff» -?i<r mit# ^ c^Rpm tw <ri%?r f^<ri s*tro ?rt 2 * 1 ffsroiri TOrti ^*r 451 

“fl*?! SRTCS MBf, -J51WS ^TW?? 4S# ^ispi TO 43*5 "TO 45 4S? <fM 1%^ 


CRRfR RR i CRRUR RRR ,C R§ R^CR CRRUR ^3RR l \i. < i-'i ISrPi^ifD RtTRRT CRRtUR 

t^etr tm Hs c^rtcr ^srr rtirrt crrtcr i 

W>IH RPiR W 'STR C&TR fer wPl-d'SM W «>KteR f5rfRR CRCR <3RR ^3TR "sif^ 

<MlJrfD ^J5f RR1R <5 tRJ <mRR CWR* $|?Tf»|i>1 (RfSt RHR 'SIR CV| <f>|*1 TjR^ <frfsj IR Ofa\ W 
RTER I <3RR Rft^R #ftRR CORE'S WTCT RT RFPG tpR (RRES WIT W RtR l C&TCRR 

4t 31#^ rr RTiRif%r (myopia) $ rrr rrrtt rer c&terr cwtr c*pi<mr rmerir 
WK ^TR RlRER ’3TTIRR# W?T CRR RTRE'S RR I (tfc 9. 34 a) RSPfK 'SIR (RER^ RT3RTERR 


■^fSTT ^P5U3"^ I 

RTERlfRRTR fHfte- OTRR 3j#R RR Rj^MwtBlFtar (hypermetropia) ^3RR fop 
RaERft RflRTRft RT$ I CRURR CRERR CWPf CR175 RtR, 'SRR RTRRRlfRasTER ^ Tjpnj fgffRR 

, °R i g CRRtR RTER RRRR CRf&RR I <3RR CR^Tl^ T tCRR fsrlRERR RfefRR R&RaSTER Mr <f>RW 

RTER I 'SRR R-KfcR %%?TR RfefRR Mr RR RTTERT *EjR I ifl TO RR^IR CRtRR RRCR 4R# 
CRR CRER ’>lP»iPl'a t*PM°l ^vg <J>fo(,?i R1&RR5TER CRIT’RTE'S ‘ : 'Rff Rf'jfRRfrsfR RSRTJS RR I 
0# 9.34 b) 

EFIR WP5 WRSRR IrRR, <4$ IrER" <3TRRf RlRR#f ftRTTS Rtft I VIRUS'S ^ fRER 
RTCRf RRSf RRIRRS&T fRRR CSTERfR^ I 


(a) CFTERR (RllPflT7S T 3rTERTR ! R^ER l frRR» ^R^ CRRR <4^ tJSt RRERR CRRRRERE^ I R^5 R^R 

^5|RqlW ^R\ CRRR CRf^t Rnpnps RTSf R^ER I C^IR CRTR R^ R^ER^I - ^ «*£ C#t '^lE^lE'S 
T 3jRRT R^ CRRES R1^ I W ^STTOTIC® R^^lW^UR tfRX CRRTtR RS3RR RR RT l CRSFRJ 

CRRRRRRfR^r (^RR CRRTR- CRl ^ IR '5J| i;-1 1 W 1 5| |y<J| CRRU'R Rlt RT I 

(b) RRTPfR t# CRR RRIR 

(Rti^tiRR "srpsT ^ RTCR RR- ^5UR 
RTTRR R^T 'othhl, RltRR CRR RtRCRR 
RTOT RRCR) RRRf '-ffRRt RTCR 
C^ttR Gtf^t I ^NIlrr 

■5lf^ 'Sf, ■# Rf^fRRC^ ^R^IRR W 
T 3JRTT7fRU^ t^R l 5J*j.^5 CW I 
CWTT ^ CETR CRRT CRCR ^IRR 

^T5ER ^5T ORRfCRt ^R RRJSf 1%g OR (RR RR CRCR ^ Rpgff^ wf Rg- r^ri. 

(c) RRT1RR W^IW iflR^T R^R ^U% R^fRR RWTQ ^TRRt CRM CRRTR 

R^ RRR CRRTR fR^S (RR C 4 ^ RtUR RT, (?# RTUR (tflR 1 1 CRCRR 


+ 


^ 9.35: C*Ti?f* y **Kfa fflTIC^ Wt | 



«rfifricvs ct stfefoi ^ (?# wmr #25 *rm . 

t^lw fo?m c^tw /tttt i 


wi^ 9.11: cafam c* y w£*\ ^rr tiTrre (7ft cmr? csfir 

<PC? *TT % 3ft tildes <Tt«T $Urb ' T * r '^ l 3pr ft 5 (TTCft ^ <tl *^1 <*HQ5 TT3? 


^3R CER <T^i -^Cit T 5T i T CEW 1HC%I 9.35 "Tf^ IW£*M '3RT fl>£#ij fiu^ 3TTO^f 

Wff>f W lU <1 «flfacit 'NfCHI, ^f 7 * fhi^l <|»lv, c 1i r ]3|u<i £fpsf*H TTT^ ^fb«* 

T*T 5t T ’ a *fcTf *FE<7T 2^. ^u<T (7# ^-*J| ^T 7 ^7f I 



#T9.36: #• V>W\ l^TT «l'*l«h1 C5f<T <93# SWI 313 l<H <7T°fT 3t3 I U'faC'^I^TthT 

"5<r *JJT? •TFFTT^T 'HH I 


9.4.2 c^i^i <£3t 

cBPn-^K: 9.36 'wfe ■©^r c*i*r fora fofo isM& cEfat-^ifo mnraf ^rar i d>f<u j 4ic*i 
^sn?^ ranrar^mr W; (?r*rt5 t c«tra* ^srer?? w «rfrart c^fforc® *ttra ^r cefor wr zn 

*T® -&&T ■'SMesrfs b <m 4W *l'sj^ *IWf c^lf*f "^1^1 1 m??!"? -*wil ^ITTf I 

'^tlc^l f t<p*^i«'6 "57TTT C*I <il'3<l 2|fc>fo‘<t C&fa <I>M frffo S<j«l C* T^t foc?I C- i 1bl(, < P OJtPt 

mm W3T cm <sn i ^rrar? d3Kit j <Mc*m 'smcs^ <ant fot^r ■^fS?r 
OFRsm wmi w<.j$ rar*twm trft 1 vat i mc c m cBfat<«c®f stfefaiffc c*NfT *rr?r Ifrfor i wt 
Hra &m m vir<mm mf ^ wi ^ras wt 1 «at fmrTrn 



cBfafrswcn gfafaufii ctiwt cefewra ott ^ ^tarfSo : sntf 9 rc?r?? 

(TFW^ 5?wm f^rn WRT wt i (tfa 9.37) 



9. 37: 'J(«r««i cefac-4IC*f TTTPSff atfsfa? C»NT *FlsT I 

cCf^iC'+i’lfer 2>i*fT?njf& ww’pip ^ttsfepw ■^tsit^t i 


wftiwuw: 

(,<)(, v>J >£)*l IC r| o«1*i*p *pl 
CW ^£15: W ^ 

^iimm sjfsf^i £sf?r ^?rr 

?¥ *ff, w? *j<r 4 !f.^?i ’fjj 
<rg<r w<«<i fvf^ 
orn^TT *rrta’ 
*p c&i? i^<rs 'Sf^ 
C¥PP^[ frwre 5Rt«s#5 
<imi?i ??r i 

9.38 

c^wi'i <?>w 
'^T®' C5#T (^r^ftt/TT 

I 


^ W3 ^ ^5=T C^f TO £af?r $fclC J <l>1C*Er -sn^st, TO' 

*h 



9.38; 5jf&’S 1 S®T W OT’fRT sf4*i* 

■snttanr?!^ fstr w m i 





1. g>17*r?r I rjj eiiir<H ^TO . oIeot ®iTO1 ski f’Pf vT/isf .;efHi Tfr ;«^t> 

2. cfiwtow to?to arafrt ■?,<f^ v K nivj^ro^ ^ i 

3. w ?iw ^icto 'sw to. 4 <ito tow c^rc^ %f to^ti >xw *r? •tktt’ toc«f 

4. -«?f ct«jtto ?fl cro? 

5. ripiR'l fst «;*<! ^JF? f <FRS <j><ir ». wI?-<t_ 03; ryvtyv^ ripftpm J^p <■? tf ; J vttr$» 


*iW: 



5fa 9.39: 1 <i«*j£* I ww.r«i * 111 IWP5T ti|<p C^pTK i ?^T ?TW 5X»T “pf , di , 9i»fg|«i i,<RTh •®ila«li'i'^i t^sl 

1 iTW 1 


1. 9.39 TOC« •CWTC'fT WITO.-ss TO.M 

■smfTOJ #11 «(7^T Vff 

<nraj ^i«i efsrofro '^rt% cw ^ri'STri 
i?f^ 65 : i ^ »3r r«*wj(7'® ^f*ljf> 

TO>(%5 CH^S C>WFT •£& TTOj TOT WW 

TOW WBwfa «feTOW 2TOP^ 75 
C* e(fS5MIW TO - ? 

2. 4ici>^ tro is^r otitot ^fr 

10 Cm 'iCTO '*il*pii<l iiTO I^W tl?Tl 
fcrGT vSfa *T’<1 f.vl TOT C^'f^FI'jT ST?P? 

3. XY WtN’ 3pTT TO *P5Cf? T '^" 

4^ etfsfrof crow ^ 

OWS l (TO 9.40) 



7 


5 fT 9 . 40 : TOs*i t-iW< WiifrJJfl TToT?- 

«THT =55 , 



216 




4. AT -m jraff wr srfwsrw erfeM* <<PT*fre cw<5 1 

(ffa 9.41 a) 

5. XY ^«fS?r w* etfeM> ^r c^rte i 

C'^f 9.41 b) 



^f*T 9 . 41 : (a) t c u.'»i?) c-'r-l'pi'.'i i.«®'.<t 5t*TT (b) f/-ir.-'ifl r?F|wr ^nojpn <i I » c-a 






(Static Electricity) 

i£|vS}S5'1 

dS^T d3>^ *TtPfe QSJlf^F I fefe W 

(Jffewffl^H <?T ft^fipnla UPOTTfR '3>i |p\s 5165 dR^ dfe 
p^snla JjftR fesf fesfeR WT^ d^fe W ^iP^H 
few Rwwt ^t 5R i n#? t f G^ffr wr fe?<rt 
WFTWR' RltW SRMfefe^ <J5Jlfefl%l? >51? <3M^HW 
TflKWIatROT s fB c Tt Wt 5? I ITR TRI ^TtW a<pw 'oTt^few 
fcsfe <Mt'-» 0?C<lPc«'1'H dR^ fefe (7T51W ■oife^ few ‘‘TWtFTHf’G 
<t>Mpt<*W C*fW (Mlfefefc fePTC^ Pc'SrW ’US' WfE"H I 
vFR ^ (TPIWt ’^rrajfefeRTt 53lfe dR? (^TR \?1W 
Ot<if 5£?JC5 </1 1> f (,<pS WIW 



Edwin Hubble(1889-1953) 


10.1 TT|W (Charge) 

*T|' , © < P|G' 7 l ^?<PC*Hl '£®T fe?I®fe few ^TlPfeW G'®! *4 1 Cl'S ®tRT •'Klfe fe'C>*ii> "^fW *TT <p^Ic*h 1 G^jt> wfe 

TOa ijfewrw w? fe^Ffe few ^rrwf i wj?*r w®pr ^ swhi 

^Ttw, ^Pr wfe feto *pPr <pIgHci 3 ^rp$% cw ^?Pt '©ig^t-si £®t ^^Ttwr 3W ^nrr, (?tW sjw w 
d^ ^®r ^fer £®tw ck®r ri^t ^few feww i c®wt wt? fe*b*i? rjw^ *n<?© '^it^K 

feffS fe^jC®^ RM<W> few ww ^IPTT® (?7W^ I 

tor fewt fe*wr w’lT®- d^ fe^rfe Rimiwg- fe¥ dR^t 

few <p|«r ^WW wfe *GW (? |'«? <TT ' S TRFT I bl'Sf (feT ^TRfT*T) R^t, G’M WT5T "^IWT ^i| < p^'*f <PGfi 

■^WT few! W ^TKm R^tWT fe^ Ri®T?* fr®fe RW W1W BpIT dt<MlM Wt^W 

WF® ^W, ^-’WSTfe; CWT W "frofe 3TT (TT^T SfTO© ?W I 



=31^1 snfsr fpfoi tera i *»|Sifiw 1 09 fi* m 

srn^i ‘sriar 83 F& i,S<r->i5. 3j® ifl? ■'f'WJ. ^ Baf^T i -iiwi 

‘^it'j’iC'ST'i -if'?*! vjtsi ^ipo^k.gt#) •wcu vnfjr, tfPFiii •tutsur vRWf^pr 5fW ^'^r*! 

f.jFtf^T f5®| 5^«r ’Tltsl RflFI Tl^gfCSH fWt3 ?TlfJl Wl?f 

mttst %'c-,iPr i ('SifPR* l^i- ..Rf* •jis*?Tf8 stist ijiti^l •? c ftri«Ti ',v« ^fs^pr Iwejt tester 
s’rarfrr *f^r c*% i 

*iwi fcp ftfe. ir* i Building Block) *ffram og?s *hbf ®»t 

*4)^FI M’sljp^ipT, iiw T*re*r ijnc^ V| f£<f> tB^T^OpT i Iri^fjpajPT '?5% 51! C®fl^ ^IfT I^S^F fatH I 
i£ET r.^^Cfl FRlf »U^ <WI' ; <|<? ?l •-'IT^fTl^i' < f»)'li®C»t?l ’.^TCPfl !51®f rpr?] Wl?T ?W^EfC«T?!' 

E^nsr ■’Jr'ri^p* <i wcd'f&o * ceflSsr «d?r rst ^tsjet R*#'? ajviie aR str 

(1.6 < 1CT ,,J emit) fw spnrSl MWfiSte i 4^1 ‘^Rl^r A 

<£TTFf I'lVffi**! WlT/^ ITfiT 5flc>(;it fi# '7*iS*. **lli! W? *(^1^ vifH[|Vl'5 15P5T 

»pj. 9V# f^pc, ■Tt R^fes 

<1 iRSgKi i 51^11 ?!*3 t 

v!£0^iC'&t*'| *515 5BM5 ‘3»j «i)^T'l 

C 0 TRT f*IW *pJS5 'i!^l flttR«ata , t l dWT 
<U3f?r v <*p j n“f, veefe- iVniir Rsf^nr^rf 
c«ff3R (mi Rsff^siri i^fi iTiini -«fR <rf5*7r 
$fR<a£}R i ii)' , 5fpr «TiCQ ^sjTC^s *3TTC?n *ns <& 

'WIT. ^5% stfiO. v ffc[f i r3-2 111 C^'jFTl ll^If 
*R ■■^i^<?'. - ! '.ff^tC'Tf 5T3IC5 i 5f^Cx*IOsr»iW f ifw 
<rtw R5 'Tf5C 5 T ^1 ?jl«T UvUfWA 
c«i,ti*T vii ^ <iRv 5iitfi«r ! n5 

ariWI evt^ itwiviiwi 

iR^Vuf^ri 5r«mirP5C7ri tr 

*<w# w*fc?y *n» 10. 1 r.*rarpr 

(fimtffl 5WC5 W^-fvj vpf ^I3f vfijffl W«TC«J CUBS’ i 

5B 2 T^Tj J T r '?t E rf '*5JC ,, l < * i ' 4 l\s»'»f(?T Vl'IC*?. ‘•i'C'l £(>31 

'PtfWi *sr=Tiwf <s?rf ^jiii $v^*3j2«t ^f^TRi jj^i.'I ^ifn vt^m i 

iiylriOi ytsf iwc 5 !^- i tjcfr^ stc^'^ ■*t?r 5 ri c t.c^ ^wr ’rr^rv* cerfs«T 

WH *.^R?TI ^ ^I^SRT JflSgf «!C'*1<<Lv ^1%CU '.RUI 51] V5WKW 



fl<( 10. l! -S|*pfp •?* ri* w i 

«l«f ewd,* -^rrm =p»*>t!'i nm i 



3t<N<wao'<i cetfgto *pr*nr orus to toR ptoto to to^ toc-'i-* ^t fa$to top 
•rr, to c*to to#* toto Pl?ito cto? to i ^i^bt 3.oi<K8*i *ffkrr to toto^ 
'•ifefD'ij to w, ijft) toor tor ^ •tofS 1 * to to i torat w <1% totojft? T tonto 




10 . 2 : '^Ibc^ to tor 'ER: tntov* y-ic-^i fw.'.ii ^i -=##5 9 c.*rc s #» to to 1 

arrfos $chc*s 1 ^tor ' 5 T^srr e x or w totosuTr ^n^nto tos tor to or wsr c^tto 

’Bite'S WOrtf^Ps 3(,£> ’’ItC^ - ^Ff HIk 1 ^ i£)<t»TB <Tf *jji> ?C i 'l'R5 , i ^iKM *]'&■ <.01 

to tor totojp ^ to to <?t( 7'#5 i 

toTOJWTFT ?0 T to«IQ^TT to TOPto ^TOs 9 lto. <Pt«IW toto to W?T 

tosr ^ i to to?rt to to tor toorr toto cto wtot 
^ tito#T <m ^ toto srto, ^ to^r tooT frtootorFtf to "tossr “^wr torofa 
tori cyT%fB ^*rt\s o\R3 i ^ <rtsi ^rto wto to < ’ftotfr i top to to tor?f 
csfBtsfB wp irm toto^r (to. or tofi> tow IP *F5®rpr to* orsorf to^ 
i o-o< top- r. j i i H c^i Pi. ?ppt, "sFn 517® 1 •Pti . tutor 5 . -pib. shm 

^to to® to^ toftolft 1 

totoP 5 ^ft ^“"Ust* ^to tors to to <ito <0 c© tol'tol oitotoi toft* 'sis.oi 
I'itfl M^u.vs^l "°l (.<1<J MtolriCto tor </.<! to^ w I 


10.2 wr % ftoj^ (Static Electricity by Friction) 


ifl^P ]j<Kflf <Fl bC^F tof iff<P 5<p(,?ll PTW well toTf to ( 10.2 sft) ako'l <PP C®fW 

fto^ tofto® 5 ft® <p<h.<i Wto tobfl? $(,< ^llerfiS'b <5*^1 ^|<p 'Pt^f '5)P ki^H? <,»<Olfi?^» 

to i <fTtPtto to» tor^r tortoorff “Sff <>icb?j wto 5 tto&rr toto ’to c 9 ^ c^f*t i 




«hrir i*ir> ipIgrr (rt R*tfsr rtr^) fRGR rrt rr nsIrcr ipTc^t^t crgr 

^c«i<riS]i 00*1 «ri>ic<i ttlf^SGRR '^<pwtc'® ®Tr RlRR ^g^r^gi?! 'SrU ^sIwgrR wl-WR |pl g*i ®T 
csrr> GRf*r i 

^rtcr ^rIrf# rr?® *nfr 1 rrt rir rtf ^rs, fm rtrrrir rgr 


«ITRRT ^ 'jRGRf RlbGR Rfi^® FT^f Rc?l WtfR® RGrR I ^RR ‘XIr'ISIgr RfR ' 3 TT^ s fi7?T <X|R5T 

^TRfRRlf^ 
f*R^R ^$T %?T 
^{%?r fer «Rr 


<!_b 


zr> 


<rt> 



rtgs> 'q*ij'5r i*Tg?i 
W tl^T 'StR£«T 
cr 45 ^ 

Bleb’S ^wlf- 
fRRtw w w 


5.R 10.3: X]R MW fR^Rt <PW 4R\ fRRlfl's MW RtRRf <K?1 I 


RttB^ I (wfR 


10.3) 

«nwr rIr 44^«IM ^ T*RGRT ?(lf>BRGR WlfS® Fl^f fRGR «TlfR® RCR 4Rn?T£R 
Rl r.^.w fRGR GRGR <X|R\ '®l»lj'5r ®TR Rl£5> lR£R WlfR ®TRC«T WTRRT i£|R§; RTfRTR 

OT«|R, t£|R5T WlGtWlGR fRRRR <M G 1 ? I i£|RRR RfR ?ilfR>£RR R'SST R^ ^^fGR ^TtC^ ®sRt ®tr 
RTG^. ‘RfwfiJ® FfcSr «rtf^a RtG&R R#T %R «n1w 'SRR CirRR <4R1>T WlGtWlGR «TfRRR RRG^ 1 


WTRRT RR*T RSijRR RR , ® ! *fR CRF 5 ^ C 5 T !S RRl i T i£|R RRR ®R ®1^ RRR <X1R RRR 

R«T- OTW ROTST ®ITRR% I iXTR*T ^JTRRT OTRf^ vXpRTER ^ RRR Ff>§f t£|R° ^®#'6 ^ RRR, R'RTRTT 

^tirrt, r , *Tt?tt Irrrr 1 xiRreRfR^sM^T RfR 12 >r®igr rgr RTfR ^sIrg^i crRg® rir <xir^ rrgrr 

Ft^ <£|£R 'ajRSGR RrrT RGR >£|R\ f®^ f®?( FPsf <X|£R 'aiRSGR ^rfRRR RGR I 


10.3 'ailw-T (Electric Induction) 


«f%RR3IR 'SRRT® RRT RC?R^ f^lR f^OT JR 'SftR^RRTlR RR C 3 ^ Ib^RfD R5RT C^f& C^ 
RM^SfR RR^ WRT RR ®«RT Rlf^GR f^RR FGR WfW~ CRWT RTR fb^R'Or 

RMC'StR ^<PG’Sll'©G a llGR «lTWf <P<1G5 l WTRRT <4«RT -SfliR i&r>R'5Ig® f/R?t^® FT®f WT RG?TC^ 
t£|R\ CR RlRT 1 ^ IDR’RSf RTRCSfR ^<P GRI f 11 ^ G^l 1 G<P WfRR% RRG^ - 'XI'RRRT 'Stf5«1'Sf 

«1R^ I Wm fR^il® FRSt ^rlWR RGR, RM^SG^llGR WlRRR RRG® RGR (TT^G^llGR 



PmPr® fps? w ^iti- w^T wrf^T P^r§7*nc® (tftcttt Frsft 

C*lt ®ISG S 'I fbfl«P< (TF*? v£|'Scq |f.<p 

wn#i ^ 

toti? lii^tjt #m? wn i tfif Pitott 

■?n^5x^ fts? ^rr *rfP 

F|S?fpT <7FMT pFg<r ^5 ^ STT 
®i5FT c^it FFsffPr sitth ^ 

<i?h.*i<i c?Nt w»ti c-ifi I M*hu?I 
(TTfalMHl WTO 10.4 Epic'S »5TOST 
*ii®<i c^rh^p c^mm 5/,*if.?i. ^tRTP 
?rm ^c?it5 Iroj^ ®i*tpRrft k.^ 

•S' 5 !? I '4 , *R 4^1 Pi 4 P*(,i.| 

^ ^STC^TT ^TOf FpSr 

'ErSTt Pm (7P?T TO®^ C ? ll c 'H, < Pfl Pm 'STTT TO*^ <71l s U < P4 CTOTTfP® FI^SRTTT ®II4PP® 
FITT alWW 4<T? CTO'-I G<M PlW 1 ? PM 5 ^Iwfb® et^©‘C E TT TO TO7T I i4*R <FTF TO3 
-s##® FlW*[W. ^FfF lip ^t^F# C^ri^TCM WlP>« F|W^ TOI^StT ifRtt «tt rJr 'Hir t <f> 

WRTO e r 

4*TM ®IN4I IWPl PfTTT ‘PMOcM 

wrwr topti?!^ ^ir® *rm i 

*T*R <FPf£'5TO f.*i(.‘ ) 1U5® FI'SpJ'S' 

fb#Pil?l ^ITO M ®TOi f^MTsI (71 ^aR5 

■^FIWTFtft (Tiffin *tfwfF® FTSr ®iMPt® M ®nw 

tom tom <ti WT Tfca - cro^M CTO’flPs Ftw 
wtot m i ’WPWBR *tfwfP® fmPt 

ftiFpra WTM't ®FJ®F WBT 

<FPMTO CTOPtfP® fb«*fo* 

Pi 4>‘4' c I ®Ki®<i <l>G<I | |<p.g (7!W'§ ,> lfep5'tt FIG'&Pl 
3i; i 'i^ TF^fro tfm ®Tt IW^Pt 

(7M C#r CTOStTO ^ITOCSTO j>4>Ml W^fw ‘5I7T 

'TlPplTT Ib4°l r l<l TOM b(/-| TOITO I ( 5.M 10.5) 



10.5: %2<Pl(.=l fb"?|»Kl i«it«i pT q|b(.« C^f& 
‘f 5 TO7Sr?T ^TC 1 -? *1^C°'I C^^TI '■^! # P i i c T I 



10.4: TpWi ^ ^ '^^rt^TT ttfi T^rtt^ 

15T^f ^T I 


W W 'ailwl 4 to gttgtg *icS CtoigT gilt's! fgwto (.to I ®r*p <pw^ i totog W 
|>gwtwrr totor ftofw «itc?r ogw '^rtrr cgsto wlgfg eftrr gtto ftofg Ww f#w to 
ww towi 

<w gggtof'Q toto; osNgi gig^, gggww ^<pwi'5i gfg gw tow 

gtw <ww gw '®Irc«i (Tito «rtg towfto «rtw» gg *tt i ftofg Ww wtofe tosf fgw to 
ftotot c r i(. , lf5'» oicsf '»wi ^rt?r i 'stot cgwrf ftofg cto4 totos gcci f#w Itot> tow i 
to ftotw tot w to ftoto «qgww gftot to wtos to i 

gttow tofWgtw gtgwr to gcwt to g 5 ^ gtfgw to- to to toio®« to 
’totor tow cto torr to to i 

'S'tKitf 10. Is gp iTts^ (WW^ -slC.it t.^. ’jfefD'w 'frtW 4liN fTS f^W gfi> C’lMW* 

f^s ^ SI<Pi»ISI WW 0©|si <P-SK,^S " 5 f i <1 CO ? 



gig 10.6: ip *il'®<i Ctoto iS|<p^|(;v|' WW '©kisi (.'B'oi.'S I«fj si's? 'ai kg Pi's <po I gw I 


^m-- %t 10.6 gfto® ctow ctowt w ctow to ctorw to to WwPw w 
#iW^fw i 


to toitwg towr to# to to gitog to wwftoW- 4 ww <wwrr wg 

gtow cstggt ftoto cto <[W <wgi ftofgg to#! gjttor gwr gww i to ftssr gwtto 
will?! to#t'9 wwit ^tor *w- gstwf# gw gw gtgig simj 'sig totw fiww ww gg, Will 
tofew wiw ww jw^s cto Ftw ^sw *ws i w j?wr ^to Ftw- 'togi tog ^g> ggwg ftw 
ftoto gw to tost tor i^w ftoto gw tost gw gfto *wss tor towt gwwwg 
ftoto^ gjttot gww gtgg i wwg wiw cot ggw <wtow Ft# toto gw gw i ^I4icw 
ww gtot fggg gfggw tost *§wt gg g>tot ctot Ww Iggto® Ftww tow*f Stoi gw ^gx gtw 



TftGK CTSt ^'o C^f*f ^?T C*T ^Tol^T Co 1 ? (TIT^t 
csrc^ra ^rtc^r ^s= '?c?r *rt?r- c^ic^ «rtsrat 
^r i (sfa 10.7) 


. + +++ ++ i 


^w4«Siifr4H*r % fasrc w t* F^m M 

^ra - 1 w>t ^®f, Ffc^% 'oife'$> jK 

<?TWI<T W <R3IC5 ^Wf (Tfffl, Wf^ffen^T 
^t , 5 rt c^rf <1^ ^ *ito i ^nro^f^^et 

^l^ntl ^TQ P?C?J ^<W?l s fl«<l fM%^ ^rfC^ ^ 10.7: OT *lfiilM HW^TF 

«rffllwf srtc^> ^jc^iST ^mR<ii!) f^t f^c?r viil^w i 

^tC^ C^SM co^i ^tt OT <rfe c«rw 





f^ Rc?T Wf 3C®T ^tF WStC® ^iletfSo FtW 1 SRt I ^*f*T ^tF ^TSf^t 
^f I^T^IC^IC 9 ^ *rf®^ fM%Co CMFtt ^1?T "oT^T ^TW 
7TfC«r •«ltf^#t Flw Ffa#C® FC«T ^ I fM% (?R^> sfTo^ ^ 
/ ^ (ttwi ntcwr ^Ttntr^Tt 'arte? ^oit Fi^^ ^ wt^miTr 

T^SC^r *1\&G<I I OTt*Tfa ’ttC® ^l*T *|fetfiS« Ftlf i^RTT 

Wl<T C^lt Tftw T|Cgt R#l ^ 'STRC^r 

^<r-«ialG<l #F fplG* is " fcc* Wt ^?T 

Wt^C=T B*t®f»u5lG's GHG’lf^oi fM '®F s It (7r5T 

Ft#Cs ~*|*f Wf ^r vtem (TH^tl^o FlW C5TW? *TF® *IW 
^%?r 4<R ^c5t 9 ft\s wtcw^fw fwf ^ '#F 

^G?l ^ I 


#■ 10.8: ^G'llG^lG’TFRSi 
^mG«r ^r *rt®<r 
^rpr 


olt'SKI <P5ll 

G^lG^f ^G'® ^ FtW ^T \st^G«T CF^t f% *l1®tfc'» 
^Ttf% (TTC’tl^o Ff^ (TTtf f^C?T Wf ^ITT I 




*PR¥ 3vW<yl£^MiM?T Ff*pfer%’ '• <?WpTT FW »• WT ) ‘1VTI 'I1«T> l‘i«f fwtfJ *lC*l 

^fiejfi-s FM £?«% <p?3 i 5fl¥51 C^&l^ w^Hca *w. t n 'itcf 'TiMn «rfl*r ijfN ifpf: tir 

'j>fit 0-7 vlofC-® v£<i >(7T '3T*T*» , *M>l|lr-r FnS l qfc Tpl «tiTT- ^IJ^TT C*Ty!> TIT 'TW^n 1FR IrT'S’H; 

Rt*I 5?T5 l 


WT^TJIRX 

r .oR*il <*i*^f <\W, 5 $M Rtf rtf i.ttr FRtflWtf ^r»f ill c*rr*)T| fp^ | 3«n WFi~ 

RT? •-3T?? ti| fistfjf oyJTOT 9Rfpr, fiWT&l JtfRS oTRilT W^m. FR*F5? ^|T*|I fTfT^g 

•3||/.<1*l W* fffi 10.8 i 'if? wfiW RTC^f ^Iwcrl «tfiTR '5RT ^^iKyir.vMOlP epTf7|T ^*1 
iaPFR r^lTy-V FP?R* RR.f;.-I 4THI FTTsT -nFFTT? Cn Jtfnfifl (T>T*T(? *TFF JjfffTt? SfMw 
rhsj i!a% t'i'i- c.^5 nw cyii»iH ^T'iw »j<r»ffl ¥tw ^oOi ?pptf o *’f<i • 

^le?it«'i fUSr •_ tf RTl c«r*K*Jt *fl v»TH fi/r pi® iTtUi tTTFI TTWT'S ?IT5mTI 
OT»IR CRIiTRI vn^r ijTtq TFR? VJTj tjt£F® -gr*, 

Wi ■TT’llTTI FT# ®TTI S«W ^HR 6 ! • 


10, 4 C^jf® 4 # (Electric Forte) 



Wf 4^ nofll offfc ftvtflv m, «P W* tfr M ,t,#i^ qi « j * M( apr CWir 

•3TROT*I RIRS ^ S tWtt K0 lilPP SRTRS fy-RK -r^ |- ^f^TM OJjft lir^i -pTT JT 

iRR "3IT5R1T ifl*IWI ®T1% *TI ft 1 ? llWM *TTCcr . 

jjjtRi ?rjsr iTtpt <j3rr? wr -^pwi jiktpr 

>wRi ti|5fnr®iTl^T i^R - * Wf f i*»®m«TI ¥tW i tf'5 5 $rfM i^r *tfi® «w* .•R 

< tv. < i)' 5 (c!*'I i dj ,i|<-.Fl •■J.da *¥T3iJT 'iR 'STfC J JI '■'l ^Pufl i! 1 ?^ i.Wflfe .^T»f i •(T.r'fc. !*iV ab’^45 

¥f*J.iK A l B l ^IfR 1 » ?ffF fesf 'G R«P5rr 

r _miWE 

C = lx — 

r l 

^'■^K rvi'tr w’v, ^ T/f, /u- c 1 ^ _ fw ijf, q- w?, «ii»i'i'5»i i?vjR m^iv ^rr?Ri 

1MCn<i t ¥l*i'i«r-»l»i ^ jfW fe»T G 'iRJ : ?n*Ri /f rmws 

?i=pr w/»pr i '5)vf>c Tjjvf q l "VR q , ^ih ftp r vn^ piWi '^twi ¥*t 

F 'il « «fR¥l ,, l ' 5R 10 9 '« 



W(<i q i <SS^ 'H'W C ^23«T? r <Tl ^jflr.'j-n HI <FT?5i» /,* i)?i -i|«^ 

■3fr*RTi <«nT<- '•fits Nnr/C 2 tfffl F 5*1 N 

k 5JK: 

fc-9X 10' J Nm 2 /C 2 


i£|^P<P. wfSRll -i fl2RI 'SO'PSi? f^T 8 l*T NWrn i/F^TTS^ vRUe <\ ^PSpT' 

AR*^! 5 i£|f*”flTI3 ii)?|5 r^PR®? ^PTlfa <sPE t^f^ffir?! ?RTI fTT 

#Ft WSf SFTlt^a 33T C 5 ^' iiRS : jpN (Cm 

^wp* r^ri^fM >!*iCbRi ^ifu - 55 Ks awnS*! <1 c®fti'C*tfl '-ifpfMtF priori | 

W ,f rf?rcH 


I^RRiFW PT^: - 1.6 * 10' 10 C 

Deft^SI FR5T: 1.6 x 10 ilJ C 

C®Wrn w$fc®t ^iF5 ij|| *£j*re 1^2 7 rf*t f.nr>1liro> *(5^ F ■£<} 5fW 5PT 

<|Wb «£|^f& V5|^itw^ PIWI I OT?1 • 5 #if#B ^Ifl 5 3TC# 37T 

F iT?f ^Fffl ft.C'n S$f fp<? ' i fffl*1'0*l S'?! I 'jptfR FR? JjTF 

®FR*f e f <P?R?1 i >*((*( ill , 3iP?t'| f^fRTT IJSrPfffsrnS, i?T5h <Slf*tCfc I 



*f=T 10.10'. (* ) LO rm ip W *1 C «*Rl -1C "I# ( b| i ‘p WW + 5C i9<fc 4GC *1# 


'It't)&r( 10.1: -f j ^ hi?f — i 'T^n JO ( ttt vfnr fn^in i 

*tOT ilTCSPT w 



^53: ft 9 )#®' 'PtW 'SKIK.'P 'silW'-f <M(.<! I 'olwi (.«'£> <l<p|<l <FT: (^T 10.10a) 


F = k 


9l?2 


4*Tt?7T 

qi = ic 

q 2 = -1C 
r = 10 cm = 0.10m 
k = 9 x 10 9 Nm 2 /C 2 

9xl0 9 xlx(-l) 

F = — — = — -N = 9 x lO 11 ^ 

(0.10) 2 

10.2: ^^ft+5C ^+3Ctfw lm ^ <rW^c?T?^ i 
+q i£|^«h'»|(,<i ijfi; okatfi ^rW !(.«■( fTW ct*t c ,/ ifi5 c^twt ^rf <p<.<i i 10.10 b) 

S\3<i: +q ^s# +5C R(.<p w(.®i c^r +3 C *ii«i Rw c3c?r iTRTT i 'jR> x>tw *Pt*r 

'W? <rc?r +q DiatfiJ (.<*>!(.+ ^r^s<i <p<k.<i ^rt i 




, (+5 )q _ ( (+3 )q 

K — — rt ‘ 


d -*) 2 

5(1 -x) 2 = 3x 2 
2x 2 — lOx + 5 = 0 


10 + V100-40 


X = ■ 


x = 4.435 0.565 

x ^<r *rt*T 0 o*\UF 1 i£RT <pk i sr< 0.565 

( x *rf*t 4.435 fa(.«r<il fwt^?r c^r^n) 

fefW10.3: Al^k/an (^m *r#t c^n^T t£i<R <r %<r i£R5&t i C2ffcr?r 
+1.6 x 10~ 19 C ^ $w<NaW« ^tw -1.6 x 10“ 19 C\ ^ ftSftiito (tf&F 
‘ 0.5 x 10 ~ 8 m ^kt«i t» ! -s>(.<i ^il<m ? 







r = 0.5 x 10 8 m 
<M03r$ 


F = k 


<?1?2 


q t = +1.6 x 10" 19 C 
q 2 = -1.6 x 10“ 19 C 


k = 9 x 10 9 JVm 2 /C 2 


F = 


9 x 10 9 x 1.6 x 10 -19 x (-1.6 x 10 -19 ) 
(0.5 x 10- 8 ) 2 


N = 9.22 x 10“ 12 W 


10.4: ’IRhW bl'St «t*il X J*T5' ?.(.<i t>1^ 

c ? tw '?c?r 


S'Q<|: i£Ry srmitwf <FT: 


^ k r i 


Fg 


= G- 


mM 


G = 6.67 x N kg~ 2 m 2 
m = 7.35 x 10 22 fcg 
M = 5.97 x 10 24 kg 
r = 3.84 x 10 6 krn 

^ICSft 


6.67 X 10 -11 X 7.35 X 10 22 X 5.97 X 10 24 


Fg (3.84 x 10 8 ) 2 

fcltl *tf?Rl' s f C>1'3? ^(.«n <FT: 

q 2 9 x 10 9 x q 2 

Fu = k — = — NC ~ 2 

E r 2 (3.84 xlO 8 ) 2 

<ft fer <pf»i(.ii R(.'s ^(.'i >j(.y I <ft 


■N = 1.98 x 10 2 °iV 


^KF g = F e 


1.98 X 10 2 °W = 


9 X 10 9 X o 2 

— NC~ 2 

(3.84 X 10 8 ) 2 



q 2 = 3.24 x 10 27 C 2 
q = 5.69 x 10 13 C 


q 5.69 x 10 13 C 

n — — — = 3.56 x 10 32 

e 1.6 x 10" 19 C 

9.11 x 10 -31 kg, <Mos?3 ~m-- 

(3.56 x 10 32 ) x (9.11 x 10 -31 )fcg = 324 kg'. 

^ 324 kg csro«r *rtwr trw w^r c«fw fc& 

^ I (<£T#T *Tt4f# «ftRT ' 3 Wftl) 

10.5 (Electric Field) 

utosrsr e®««4»l<i ^rat ^ 1w <^<t <rjfs ^ i 
^Tfwf W ^rlj 8 )^ 44 1 ^ <TC?T <jsr c 5 ^ w -fit W 

^TtWt'S#® 1^4 C4<T <PW facMlVlh I (TT&fa ^ICST U?r ’^'4 fa(. 5 't ^4®! C4^ $,CM W'S I 

tow w®iit'®'s ^rrwr c=T©r tofs- c^sr tot <rtf*r 

^R^tlw ^stos »t#, ^i?r ^sf q $®r wit ^rtsr^t (Tit t4ssw ^ro#n» to F 
CTOT TOl I <TT C4TO4 y(W Q FMTF4 »4#f , ®% w TO4, <?t CWT E 

E = k^~ 


cw ^ cTO/Tt q to ^tror F to toto, ^i?r F tow 
‘‘ifeH $(,-1 : 


F — Eq 


to F cs$?r, q cro^g cm i?r E sm ostir to?. to<f tos? Nm 2 /C c^iror 

crow cwr to TO*Ut tot tot tjBit Itot# fasro wr w ttot to i 



TPft W *Tl fe? FTRlfT ?]« T W»TT ■ilf.'KS 5T5RI "5^ *[«T .41*11 «Tfi>f 

l|< ii',*i^ (^T ¥ h g ^» lr r>n 5?r ("sn a <■,<?«■! wi?toe sj^po c^tp; 'Ksltt.'.'n*' i , 



?L|e LO.ll: ’fNii'* i/i 'ff ^ic-PFI f-*tt"nl*if.«r ttivnfti *TT^ 'i(M* 

ftjnilPK’ ferz r w?<W7 : =-§r§.5 jtj 


3W7F?! 

tIWfo« ^W« *J*T 

r.nKirr.trisi 

*RT <£! -=pTj>l • ti|>.^i 

r.tT*in?rl rms \ fl^ 

10 11) 

*WT (,?pt1 ail*>!fl 
TTJUr r<?l P(5*l iJSP/i 5®TI 
55T I fW 


(/i) prcs?r c^mr ^ 5^11 wff <tj?i <7?7tfifc5 R?7®?r 

CvT*n (?T^5f '*1771 C,'*£JI' 3 'r qJF I (ij<yST RW3 <T57 OTPlTtT Pv*P =sfe; 

(0 ) ultWTl *n%W W C^f*l ^77f *T®T C^*rRl 5 TT*fTI ^5 C^Pl < 

(t ) ««T C^jrSs-CeTI *T5 ^T^r^WTl «ir^T?f (^p\3 f.«TT»t ?£«T ■ 

(d| 'ii/sRr wlr,w« W (^a)l I ?J*JT rlrjsf^ »7vr»ff^f ‘S 7 f?J f^TST ^TT/T -il 1 


10.12 <3 ?ri‘ir'.?' , jU- , t r«r-v, r-t) 
ritf^fTl SniT W\ ^f»ri •TPlTT/TT 
4*F.. <75TW vngf 

»i}*5 IjIC'^A i-.spri ^STSTT 

Pfijtr ■’Tsrivi (.Tn-rnTi 

c^sr c<if*( v^pfli/i i^pim 
(.srm *ra f.Pffr 

C^JFT TRtT £!5? 
®H7SRii7'l<7» Pl*1W ■$ ^P* 5 ? *|S^r 

3»j'^ fftri 10.12 b ®i%5 

•»fisf{T?T J 5 F7IP '^iTTil 



*1=5 IO.I 21 <a) f=^#5 jitv (h\ .T.rro^ 'sfot }sp <pi eisn 



^R?. ^R RtW ^R# '0(lw<pf5c<P C^T >3 RRSR 'q^R> I 

rr i5u6t RfcsfR RiRttRif% ^?c*r ^r# Rfcs?R W2 r ^tri RfcsfR ww r^jr*# rjcr 

t<PW Rt®T (X'NiCR R*T CR 5 !! R5R ^R\ >3R RlRWtR ^R 5 ^ Ir*^ *1 (,<1 (,^ (,<T<llc*1 CRR5RR RtR 

^fn i RfR Tj#lt crf^ Ftw wf 'skw Rlw rr cr^iir fw rRr'sh wf ^t^st ^strt 
RRfR>f ^1C*fiT Rtfott Wt I 


^RiRRf 10.5: 5C^IU^Wl0m 


W? 


'5'8fl: 

r u q 
E = k — 


q = SC 

q 2 = -1.6 x 10" 19 C 
r = 10m 

k = 9 x 10 9 Nm 2 /C 2 


RsfcSft 


q v 1 0 9 Y t; 

E = — N/C = 4.5 x 10 8 W/C 


^ft^T 10.6: 3C o1ot<i lOiV <p<](.^, ^ wWfir ^(,«i^t3<p "ft 5 ^ 

^57 


F — qE 



F 


E = - 


? 

4'RKr 

F = 10W 


q = 3C 

<MW$ 

F ION 


II 

1 

II 

II 

oo 


q 3C 


Snl^sK 10.7: k utw ?i i<k*i T©t?r <i*t c^it c^k ^ i 


10.13 i 




10.6 twtEfr (Electric Potential) 


(T5<i*ii7>T<) 5n?r ^riw ^ «\m *rfw <#t \ \ \ I / 

^r? i£|^ ^ fpR^I #f < fI2( ^0>ir.<!> Ct¥T \\\ \ / N. 

<IlTr ®l5>t<=i CT 'life S£Cm> 3|!<t>c<1 (7NK "\ n ^O'\\ i ’ / ) 

C*!^ '5RI *Ttfi3J *#r bW Wl^R^T I C^T *ft3T 
<^ s T i T Rfo ^1>l(.<l (?fPT *llfa?| ‘'’iKHlC'fS , 'S’ 9 R 

T^s% ^ ^ (Ti&t ft®?r *rtft<T *f&wi<r ‘ y y / /f\ \ \> J j 

<tt <RR®rra ^nwr f®*j 

^ 'W'fe 5 #1 <4^81? 7fR?r Rlwa^lc,^ 10.13: TTsf *1 #sih 
■”*t*f <P^IC'II ^TRT vsl^w itn C^f?r Wff HC5f?T 5P ^tW-H i 

c^T«rr?r *n?7T c’fBt wt 

3' 9 f^ !*<'&?} <1»W *Tt, C.'lbt' f*l’©fl <l»w iH’R'IiZJfa 3^ I '$T 9 f5[ti5t *Ti?T C^f*f C^I^tt^T (/^tTTJ 5 ‘sM 

sriIVs 5U ^msrlaj *mr <psr c 5 n*ft£*r i c^f*\ iiC^'S 'iic*i < ) s < T'*j stn ?ic?ic® (.'int-’ii <n§ 

(?U71>S ®T*t ^ tff*\ ®T*f (TTsm^T , 

«il»Hl %?f f^jrs, ^rk.<=iit>«0 Tfiirr c^*i <K<j<p<ir?[ <3c«ir® is<p8i ^cg^s i>!>sf 

wsrr <M\ - <ifa c'f’ic'i f <i^c s ^<ir ■^rr si^sf ?rr i id^nTre f% 

< rif*ia «t%rm wf? < rw^i*r^ Scbof fe<rr «t*r *£R? *i£®t btw ^<r i>fw ^noi <ic«i 

«rfcw? c*u>i fe^sr <r>-fj f.<i fpst c^»ft <T5 c®f^ <iws *rrc<r? (Tiffr Ri^tc^s? «rfw (Ti^tw 

^rr ?rr ' 9 ft&itf 4 f?rl^T <rt i to«w 

fetf b'lsf ■srrc^ i3«i“ ^^r*f <p<iic*(i 

->j 2Ri |<- ->j 2R 2 j <- -s!*w (7T <J^n>i'® ^TO3^7f»r?TRT C^f* f CT^TM' C«IW 

v-^-4 J Q c’ff^R^ wrw r ^ ^ 

W 'S^fa Tjf^ Q CTSr C?T?rr ®I5^ w 
Kl > Rs ^rc^nrpr^f V 


m 10. 14: C?r»TT ^n*RM (SVft ^ 
' J T05 7 ff*nirC*T bl'Sr sialR'S '5TT I 


4 *rn?T C 5^ c^ri^n^ ^ra<5f ^rr Capacitance i 
c s rNwrg *n®<r C «Q?r ^ 



c 


r 


k 


c*Nt wfe = 9 x 10 9 Nm 2 /C 2 

r x r 2 Rfr Rsr cRw RtR 4R ^c@t c?IMm*3 RRr 

'=nfwr c T Rsf Q <rR ^?r ^®1 rr ot <RMrr RtR*r rr rr (TTRir *k,iRr*RM R fas* (Rf*t 
^.c<i i <iPr *3<pfi>l 'sM Ptcm rtST cR s 'i<k<p ^us <rR rt Rrr c^iP cRrr cRr* r& cR s u<p 
Rsf CW RRR W^RT *|RS R TJtST CR«1MR RiRpRtR RRR RT I (^R 10.14) 

RlRpRIWil fafafrs <ifgtR^ C®f% I RRRRRRsrRR 

Cu'Sl <Pp R(.P*lpRM < 5 C 1C'» R»l*ll 'aihfXI (RRflt? 

^rRR fam R RiiRfkRRR 5 ' RpR ‘‘^ckr ^ws\ feR RRrRrR RrR ^rR RRf^, 
uk'sffl £RR CRR PtW RR CRPT CRRR 'SRI ^ 'J> c ' 1 r lllP 1%R R(,^. fR¥ RRR RR*I<P 
'»lc < i CRPt fR'JR <pw Pi'S stRCR fR¥ ?,c<i «tT, v sl< RP'ipRH R fiw Pi 5 ® Rwl va i(. r i<p 
’wp^f Rf% i 

RRR **\ RR fa* (RRR R#t RsR CRRR *rfs#» Q Rsf OtTIT RRR RR 
'^OTtC*R Pl»^R RiRf*RtR 

Q 

V = k- 

r 

CR*R ^fSw R4 RP'lPlllM <P'©? PS® CROP'S '*JR *R (TftRRR bMRlR CRRR <P« 
fas* (Tret'S cr?t rR r^r i 

vs \** t wr ^rPT cRrr Rsf rrr rrr rr frrir $c«i<i»GH> 1 w e Rtt^, 
Blest'S riRtr rPt ^rPt Rsf q RtR ri crS; t>]«ffD ^rPt rt F ^*x»<i rrr (RRrt 

F = Eq 

(TflRtR nfsf Q <s lR?fD'o i£\*^ CRRRR <iRw RR q olstPl'S *lfs?1P'» <pIc.«tr crR PrRT 
R^I RRR i£R^ RRR *fa q bl'SfeiR *fa C^s fa$ '®RtR <?fa RTR SRI ^oR ^®T ^R, 
*tfa RtWR ^j|R ^51#! ^3rRR q bl'SfeiR fa* ^IRR C^tRfRR Rtt^ ^srRR Cb^t ~*K* (Wt 

W "Rs 5R5^ (Rtwet <RR CRtRQ Rt’tttRt q Rw (TfettR ck 5 ! m\U5 RRTR R) \sR<n 

RTR fa**M RtSf ^ ^RSft -?p5t RtSRt C’ttRRR <RR RRR ^5^ ^»R C®W 

fafa sfR^! 



ft'©<i (^sfK q m ^tft i) c^Ieth wlrr^firr ^tfei 

7Tp6 3 e*ff i^r c^jw ^^tr«i ff*s t* ^r. ^ic^ ^r pipt <?#) 

pi^ <^f ^C'O" w ^RNh i ^r^r ^ c^k/ii "ftw *f ^ftc^. ^iwr ^<^i^-«i 
FF^5 <3 $Tf4W *F. bf'firlSl C^TMl ^®T<3 3 c jp<i <r-*Jt<1 *Tt ^51^ ^ <F<F M'SfGrc^ ^TPW £<K'1| <Ftv8rG 
^*ioi> ^tt *^ 1 ^ ^rrsr^T w c<fI c*rt ft^*t c*^ i 

WM ’fftf FF5T m& ^>1$E G ’1 <4«R> bf’SrStW 3 MO© <FP5r W 7 ? f^F (.<[§<£ 

<RJE T © ^©T*T FT5<f I q FtWC<F ^FiO© ’JFt W ^Pt5f ?FT ©l^O'l ft 1 ©**! V 



<1 


E^IMlPt-fJ IFT^fSl *rftr (ME 5 ! ft© m vfclwi ''5t*5t ^TTT'^TRT TOFT. b['Sf?lC<P (&&$ ftrC c 'l C 7 #! 
(MMl PM i-’IC'S?^ ^IW5 ©I<j ftpp pi C© F[5v*T I •© l? ^t«-i<p ^ pfpl* *4? bl'sftlpp *1 M 

pplpi! w-r ^r ftsftr «F pwwi ^ivbft> «tt ^E*r *ftw 3 Ho© ’©t^em 

^91^# b1W&T?T 'VCftfa <l*nSlM> *il*l*llMl4 *5TE\5t i£W&T fitC5 ^17^ *IMO© ‘STM wfa WFTt 
Plfft(.<i> ^T ftfW ©t?T ftrPF bf^f *ITO 5 <F 1 C‘ 3 t^ qMtEM OT?IT m (Mflft© ^T 5 f <PflO& 

^rmt ^ mm ^llft<i^f i *tfw ^fer 

'5f. < 1 'il < 5lW , 8 FT52f 3.CW3 

Vt/ 

V = — 

R 

STEM Ml*tO© ^S^EM tyjf <It C^l C$© t-MfS* > 5 TS“ v m MM" pTE*lfi*© i 

^nwr ix) T ^F c f °\ mt ^rt fttE^fe - ct^e^tt ^wtb <^w ft*? .* 


Fps? ^nwi^ ‘©f^ ^H*ffE*f c<\M*\ r<p^ ^ik. 4 r^xp Miw i 

^[f^j ^?$tT ^t uii*i*i r ^rft ■ fl it5 ¥ rf*lfji 6 i*5i cw ©iw 3tw .prBr ^tft «i^t®i 
FF^St CW CV-clC© <? fTW I (TTE^? P5RlW?T ^rFfft^rc-^ ^ 

CHIT'S ft] II l^l Cm <F<l/;i) 3 ?T, C^*FT ^E^T (TP^Fr E ?? t 77 F ^C® 1 <MS<P FF^ C^ 3 T 

m m ?5 m ( 7 T^F 3 IWtbHt ^?F ^<rftr I ^PT ^rt^TFFf ^TPT iTRs^j ftn^RT C^fiTT ?TP^ ^ 
^fFR^T <T© C^fftf ^rT ^E^IEN 5 ’ FF ^-9 '©nd E^ftf ^TT ! 



10.8: Flpsftl ^fW C<F*M ^(.<1? 


vS$sj : Fiosfti «hj ^rsr c^rr^i^rr 10. 15 i 

*fl~c*f *icMi*tTn*r ^ ^itwioi <ppi <w wr <rc*r OT*if&& i iS<i> 'sihntitt 


10.6.1 tR5R*ttsf% 

CTORf RRft; S’CRrSiR <5 tTC?T rITOrr 

W Rpft CRTO, CW, ‘TOtTOR TO RlWtR 

ctot>!” ctojrt rri^; tot Vto^r rr rcr 

<3Ri>T 'STITTS, tSlt^ ^5 fRR'ssrRR 'SPT'FR TO^R 

$c?ir1i*r rr cTOr TO crcr w rrr ^topt^ 

RfC^ l CalRRf RfR tRsR fRR#T RtR RTR RfTOT 
ft *MJ^ TOR '®l«iRtR RSK.'S RtR^ R1 r&«i *1$ I 
CART'S RfR 1 R5R RT Rfl^Tf%lR CRftt TOf> TO?. 



o. o _ , , _ ^ 10.15: fR’tfte tit'sTfl rerrst *iw>»iPliiM 

TOr rir crft tor rr, ctotir rrtcrr 

CtT^iT l 

rcvtIRrir crc^s> rr cw crfR R'scw 

'SflTTMT CRCR FT§f CSTRTR RffcR FCR RTRRCR FtWrR CT^ TOTR <T'ftlj<£ 'STR TOR ftl TO RW 
CSTRTR C-TOG^ TORR fRg RTCR! 

'jgfR CRt>T TO*f R3^ 'SR RCftlRTOT RfetD's Rf c;*hcMT5'» RCS TOR TO TOPHR 

CSfRTR *1% C«lw FlW (tCRR^R) TO «PJ CTO CSlRtR RffeT FTSt TOR, TOTR 

'Q^fR#Tf^ l 

'^fsT ftRRI^ RRCS RTRS> FRt TOT%5 RTT fR»R TOfCRTR TOT - ft'SGTO TORR TOIT R¥ I 


CR RlRW ‘iIRft' RIR TOR Rl V.'TO 5 '1 >'§t 'SlGRil 'SRR <JR CR ^GTOtijiR RR Rt¥ Rf RRPT 

'TOR 1 RsR TO?, nsTR ftWTR fR»R TOR- CRTCRT TOlRJ CT^! 'Sl^t RR RR RtWtR %RT tRR 
RfWfR C®t^R 2jW ^13> f'.RlC'L’C'ST R^tRf RftR^fR fRR RtfR RfC® RRSf RCR- "SlRT CRtRT 
^W4^4 RR TO RT- TOR ^TCRT RTTO TOW TOT TO RfeTO^S? TO TOf TO TORR 
RftWR CTO^St TORR TOIR TOT Rt¥ _ CTORT RNRI (R^ '51^ CRRRf Ff^ ^RtfRR ^R RT- 'TOT 


^RRt|R RR R1¥ RT! TO TO TO5 CTO%$TR RNR#T ^R^-^f- 




TORTOTRRRtRl 

TORR« RRR CTO^WfR RTR RTRCR RR TOR RTR TOT iSIR^T TmI^tS CFIc^’ST RTTOT 
TORT I 'STRRTTO CRRTR i£|R 5T FRR ^RT RTRSTlWf %T, TORR5T CR RRR I RTTORR stkcR WTOT 



'*jgj P®<i PP i ^{Pl^Pi '•s'® Phm c*r *£i?r 5 rTc^i' *iiPP5| f^s? P<. s i'Q ct^t stej't 
<mc® “^llw P®<? c<ic® *rtrr *rt ®iH1< *IIPi<pfI Fls? Pc*i C’tws p®<? c<u,® 

^TtTT *Tf! , ®P <?#tF¥ -^IT P®*T ^ ^FT P*f ^®1<T ^‘'ITO ^rr^tt ^ I CsfsraT Prop “TO' w 
5||<pc<i ®l5l £<1^1®^ ^ra'‘ 5 tl% ^r - ' 5 r s r?r ^ ®lc 5 'il <pm ®PP ^it^r «Tffll<.*i! (Earthing) ^?r- ^rfw 
c<Hwl T^^TfTr ^<fk c<Mwl ^rP stj^ ftw fs^t ®ilc j i ®K(. c i cPP c^pt E f® »£re^ 
PlIMOT ^PfP ^iPl.® WT (7IF® gtW - ^rPt^TTC*! ®llc$, ®lc^ W (,<Plc*ll *Tt ^ I 


10.6.2 g^IPc^lw 

<rg ntw ■ j rtt c«f^ P*M ’(Pm fiw ^i%® ct?t ^rtiTT- <ii®it>M c®^ fer ^rf?r 
^TSJTT (?fet <T|®!>I«> ®lU*llP® W (?R^T iTPflPT SjFQ "SM ^ ^ftM ^®P ^?T ^ £®P 

^?T, tip pT*ft“T gfwK Ft>sf (TPftPT $jp?3 ^ (?T«ilPT ®TTTOT ‘'ttFsT I ^W'tfF®^' 

c^rroTO 4 <fP *rr®<r ga (pet?r 

P(.F«1 2ft^ STtfEP ^t®te WT (?l^, ^Ts*l^ PIWW W ^C“T 0*IM 

^Tl®fF*l?' P(,<P ®t® <PW ?lHt ^?T CfSI <Ml ^ (7T*ttPT ‘i]'® ^T '^rfw »Jt>lc 5 Tl '*l 4 ll4l ’llc^ I 
^rT^rt^r® 'St^PrTOT , 3p?' ^tsjtt ^Ri c f R(, c i<R5*i'Q'c s Tt' ^rt«Tfgt ^t?r Pff ^rtrr 

*iB?fi>® i ot?t?t Ptcf?t ti^r^wrr ^ <rr®m c®g w *rtfk® 

(Tfw ^tKtt ^rfsrat CT&fw ^Pr <ng <5 it® ^#r i rf ^rtc’it cgc*rf^ Ftsf ^ c^fprt *&% fT'S?%t 
(.<PIC r li P 5 ^ <p|(,^. ®lHc s 1 (TPltPT P'' 5 tft® Ft^ ®ll(. < 5i*f® '5TT I ^-=1^ '55 5 T ^il 

^KWF® ^(P#® FlW ?$ ^ ^FtM ^ stl^sT (^PftPT 1w 

^®P i it $t“i<i>1!a<!> Wu^ «rm ^®Pr, ^%r ®i!w!p® w ^rtrr 

csiww wc’lP® t?i«fc<p Ftw^Pr ^^llc®ii <pPcm oitt i 

'w % Plwrr ^TOr ^ ^Nt ^?r (7# sttrr wt ^g-'tr® ^“T <k<t ^ 

P»tt®T ‘ 5 #sit c f bl'Sfw (TTt g 1 ® P^t’tw C®®M Po -m I 

^pPr <q>g' ? rr® ^ '® ,J t , r | ^i'® P^tt^r iP^K FI'S? snip® '^?r c?r <i I® I c^i-a '®t‘ ? l i il'dl 20 
C ? IW 3 0 ^Stfa PiPt CTOpfTTpT ““IW ^® (PP ®l^<l '®t‘ ? WFIt C^Pt ! (TPftPT 
%rt® ^rl^ <H<mP cgfP &m ^t®Pr ^Pr ppc^ w TOrr ^hr 
^FTp^tft ^TT I ^TO5|% -“pf ^<lP 3|W ^®P ^'-3 

et«rsr c^Pr- ^Ttw c#r <?r cPP ertrr ^:»r c%^ TOrr i »ri% 

330 m/s ^ ^ PwIPfN c^f® 2 flrr 3s ^tsbt cg?r i <p|c«?^ ®ilc®il<i ^® ww 

'*irogt c*M prfr <?rc¥ ^riwr w ^ctr^ e^t ^ngsjpr w® giP' i 

l^r 


■w 



10.7 sffa? 5 (Capacitor) 

TTFttH WT (TiTTT 

W <t|v£>C< (Titf (Tit Wf *rt?^ 

’SFsnsm ^ fas?t ^ i ^ ’iww-^si 
(7 rf*T 5M r 5IC r I?5 Upt (7»7JT 5^0 ; $r v rsn3it 
<!TC\5. <P*T 5ITT W (TIW Wit 
oJW<HTfa '5'ffl'*!’)^ (TTO5 ^It?T I Ii<I> C 7 ! 
i^RTft Wf 3TW (7HJT 55*T W 10.16: *tw l^l*r **t®5 (TOT tsft 

<f*®5>$ ^7? (Tltr W *IW4W'5W 0*i7T fast ^lif^H i 

^(7T I C < WH <RRT (7Tf*T 5ITT 3lO)<P ¥f^ <TT?rr 5(TT0 '®T?r ft»<T <II^W ^5J?T ^<5^ atHl^l 

i ttw^ <F5T 5ITT W bT^f fpfffjTt alC*I<ll> (TIS© ’TTiT I •s||ilfll sIFFtt <ic.«l(te (.‘Plt'fl f^fW 

’■flTFPi? C 5?TT iTr?ItC5T ^rfpf Q SM OTt 571 WSM fto^ V 5I7T 




*li*l3l 5'C'£*l i iv‘f' fT^rf? V 7 5Tt 3 TnT RT 5 H’0 < J (71 |«k,<ph skh C 5CR; 



-C& >M7,bt*l *M&5 7[?Sf <£RZ ^spfa? *035* W 57T Tg&t *lTs^ *IT5 *IP‘fl*#‘r 
(3TC , f I *IT5^ ’tlC'Sfl ^ «» 'SRlfttf© bfW 57T ■•otec.oi ijft ’llt'Ofl 

*lT i }l’*rt£ i T ?(. sr l < t s £§ < P fa 55 !) $5% 57T ^ (Tit 3(. 5 'I < I :, (B<p foi") '*lfs> ^if^S 9ITC3 5 | »<|<J5 TjT 
^Tt’lir^SW?! s 1t?PP^ *lf*f C ^ i73TC%5f V 57T ^TT ^ST?! C®75^ (71 *f^F (Energy) WSIt 
«tTC^ (nft 

1 , 

Energy = -C V 2 

u 


’WTSjl'T 9.9: 20//F ? 

«tf?pm '*tfe vtF’R'W? 


*\ 1 OK I'-fwifi.* «f^rf«Rmr c*tir ??r itwhtt 





10.8 (Use of Static Electricity) 


^nnw?r Drii'*WM tw??, -JiM^wUk. kiwrajfswr 5PT®tr*M r? ^ntj*riu 

^ti<i #3, 'Saj^f teTciT ^9 : 5 t? s Tt£ 5 it c^f ?? k*t fin^e. ^ swct 'srrsr^f '7J^t '.R’R ) 
i^*TfT 1%V?*rsf SflrT'fT^ iS^Tl %cT <M<r5T«f <Rrl 5H: 


(a) *TO>Rf i T 

W 5Rlt ^WfFTT *TT *1*1711 WIW <*F17Tf 
o*KDI«i fS®k ^1s ^rt ir-o)1<»W rs[t»fo 
^5RI •6*1*1 

WWf WW "3T?I *£) < 1 s 1l 7 ® I\Si tfek 

-3f*1tW<t (RtWRR r.WT 5¥ cut c^rra 
^RTER C^JI^ SJCaT ^ %<f W&f $5 ft ^RJI 
57? I AS 1.^*1 4 *£1^ ' r ,?ll' 5 TlJl1t*^' < P *T®®T7RI 5J7/4I 

3f s ^4 «?R? ^ cwitr si^f wz\ 

imz <71*117? wn enpr w *R*re 

tjvvT i£)WI "SflPTf ^T?fTI^ra W3\ *£lt 

<frK7i cwr i c*r c^rc 0 ! mt <tr 

C*F5RT =21*1 fal3l «[(^r oTTff 4W 

^rw *[7F sfl^rilF c*R f?i i 


(b) *m fr ™ 101/: ,WT w w ^ 

■aieiva R7R »THI JRTR 5TT ' STR fe SW 'Tlf'iTT (Tlfi? W W<? 57? t%3 

R'lS <K<1 i i|^F k^tv <SI«ff?[<iT?r )<i*j{'i. T^f <j>gt ^o=t?1T» I "9 0-1 

tIM <7&S3 CR7I STI I rstfzfa '6*R CRf<35 J3^n s,t gfS^T SfJF'l *m 

-?IT\S9 MMMR ''.*TTC^ tR¥ l «nWl T>T$f TR >T*iil§ <Rf*f '’. 6 <W ^5? «R'lfW 5T[ i 

^tr fe are ^ 7r?r srs^r w *rn?^ ^R«f <wiS5 ^nM 

caisTPRT >tstr fw*r i wn ^ tgfe cor^s? 

O^flu \5lt I^fl«ir^?) ./rlo^'sr C*JW ’,^fl C=T 4l^i>1 vfl^o^^ r,«'sr,?i &T5f S!|i<po*i5 

r#l OfF?R5 J]1?i i R*TPpT 4 l‘f^sn e ! rrM '2T*TI ^ko?i ajt^<r* ^S5 * > ni5»TH¥f3T Cfk 

51*<I 
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(c)^fWRSt^ 

c‘ !> n^l®T rT ’Sri §R> w 'olwo ^sR '©kin ^ 3 t'»<f siiw© ^?r 

(RR 3,4 K : =^R c<pic 4 ll 'ffcin taf?T WT W (,<p|(, r ll MC/WCnR 'SR Rt (RR I '^Mtft 5k<M 

^ rM <trr wr % ftoft ^r <«tt Rt^© gftR, crsrt Rstcrst ftwr 
tjfSR* C®fW »£|<ptl C*1<P S 1 gjRuil (.nil I ^TT - C^ltl Rksf RR| (RF© ®II(.<P (RR C<Plc r ll 
fRgyS,t©fR WT (Tltt (RRRMRM elite's FM (RF© ‘'TftR I 


V5|^4l«1^1 


1. Ftosf?r "fg^sr r|r ^rk^, c 3 # 35^ 1.6 x 10 _19 C ^ rr*r ^bcset ^r# ’fg^R 
RlR^fk^? 

2. ^I#[ f^?r Ri.ic'sr ^ r^ir R*tw rrr Rf CRSR? 

3. gctf ^ ^I<H<rr Rl^r c’ft^m^ ^R*f Rf rrr ^©fiRR rIcrt rrIr ^ Iwlfks Ftw fw© 
Rtwr? 

4. RRR^ Rf capacitance (RF Rfg *4#T RfcRR RkR ^Rt Wt 3R ^©twr 
focRR RkR '§ < R‘il rrr? 

5. c^rr f<i*gc© ‘ 5 t^if*fnRr ^u 1w ^ wr^r 1 1w ^tRr rr, ^Itf^R^R-? 

ntf^^WUt 

1. 4C ^r? -1C ftst lm g7R rNT 1 Ftw gjtR *rs^ <rR1r (RsIRIr tiRR 5 ^ fw 
i^u? 

2. 3%®tffS?R RRRTIUs RtRR RRRFf 4R# csfltRtRs- fe gW© RkR* I 

^orr^crr ®>r 9.11 x 10 ~ 31 kg <£rk csrf&RR ®R 1.67 x 10 ~ 27 kg ®kRR 
rRrcr ^©kgR c®*©cr Irfr^ ^rRitwt ws 1 git wr c©^©r cRtRlt rf ^ 

3. 1 W SfcJtR FtW gftsT ^SRI $WR>Ha4 fo«Ml RR CRRT ®9\ ^KR (RRlQ I 

4. 10.15 ^Rk© FfcBRT ^RI RR g^Si#|irRr CSPlt O^TtlRt CWT C«f^ ^ 
f¥^ 0 ? Rt'Q I 

5. 10.13 ^jtgjt Ff^ ^SRI 1w cgsttlRt ^ft^, *fc& OT<lt6 l 






(Electricity) 



>1^5®! R1R C<J V,>\4 tgfrg -grafipf® f?T, ‘RSfw TfSlRr 

iTRn fHP^tiPic^ f>fw^ -^re^r 

f^sfF crtr ^iR^R*) %iiW^[ i ^ R 

'SfRfi^jTs cRRtR >smRr ■RFftrs , 3pft^ ^r 1 %f*r c 3 # 
l 5lR»)>DRiH<J ^CT? R^5H 'iX^? wm^t , swjr ^13 «stw'itq 
T 3T^pt ■^q-iT i ^«r R w 

(?# ^fTtiTrm <Ji<Jiy wRifft i R ^nf^n^ 
■^iwr R^rfc^re tR srei^re ^<pfDc<p cTfsf^r irfcsi 

^RsfR* wt i ^rWfwpr ^bt« ’iRte, wirr 
^iR'ejlrr, TpfV ktpref^ RRpsro T 3flE&; f^r i Ris^rt rjirir 
f'T*» i»i bbi'i wrt R>R '3n?re^ rw < pwRi. o ii i 


.Satyendra Math Bose (1894-1974) 


ll.lt^R «F^ (Electric Current) 

wrrt ^str^tr rtrjtcr c F nr*ifi’ cr rIr fesf r^r Rtocr?! "rtcr RiRRy rtc3> c<ii>i<i <sf*r 

Irsr (T^rarpT cRpi> f^sR r>r (tjrtcrftst n<i[^» ^r \ ww iwftw tj^t rrh rt 
Fflm ctri^ rtcr i ww «ift mK RtyOR miR wrni tfu3iw> ririr s F5TCr 
“"^C^ItiiPifD” Rf%, CRT>T faR 5 ff^' ^f(?T, RR1R ^R, CTlois^i diPic^H Fpf (pr?TT ^?T? 

■iR^l %R Rt'Ws' <|Rc« ■*T|R^ Rw '^TN^y R K-cR r <S*rj[ TTRJ R*jj^ 'QRf^ 3R, 
^TRRT RfR %JR "ORR; RNS» FT^ \»|^0p1 fRFR ^TlRR#^ RSTTR RlRtfF ^R, (PTtftR 

■RiTR RRlR 3£R OT^F CRRT RRR RT I CRhc/wi RTCR 1%?( Fpf fR£R t%s( Rw "frsfR "RCR 

pfw RtR -iiR^t ^fir fer tW?: Rtyo<i ^ri^ *><f ^rir rtcr rtcr Rw<i 



rNrt rrcr RtRCR ^ RkRt ffe- r rcr RkRi fet RRlwtR r|rr RkRR 
file's? Rtsf >RRt rrr RfR R '»(,<! <\ rNri R>Rt rr, rIrcr crI' 1 jc6t 'feet rIr ffe 

1RCR3 Ri>Gwl RtCRt 'Ftw !2T^tf%^© ^CTT ^otr^T^ '=Tsrr=T ^CIT '^7^ I RlC^ RRlfe RtRR 
RtRRt #f RIRRlR RRltR RCRt >lMV-ftR f^fe voider] \3JTff CRtCRt Rfe KRRlR ife 4RR 
<3 r 5| R'»<i Rtfel G'sIr <pgr (P fCR (,<1*1 RtS? sfRtlfe' ^(,^1 <3 RtR RfsfRT <poi Rt RtR I 

RRlt CR W RR# CRfe, <4'SCRt RCBR Rtfe 4R^ OSHlCR^ I RifeR 

c®rr Rtfelfe f^ffe r*cr ffe rNrt tfe rrt rr, crrir crcr fe etRtR rrt rcr 
R tRlRffe gfetqt rrt> rg'® 9 Hgr, rRr 5il 3 ilfii*'i<p £j<u'SCRt c*Ir rg*i r(r rRr <jjfG|lii '*rN fRjys, 
RRtR *q»$i(.v© RfCR Rt l oiRiil RtRtRR CR RtfCllR CRf^T CR’QCRtR R«<i RNRI RC^ 1.5 C®tR> I 

c^wcrr 'fOT ffet ririr cr fetRftlRie crrcr crirrt RRlt CRC*tR Ir^RCR 

RjRRjR RRItR 'SRI ijcet RCR% RtCR, RtR <4Rt>1C'® RtCR RR f#R fettCR CRf*t f#R, fe 
RP#3^t RWtTT RtCR (JSRpRg^, (fe TZRfpD 1#R Rtfet ftfe RRCR RtCR! feSt RTfS# Rt 
fett CRRkR^R TZRtRR ffes, RRtCRR WK TRRtRR blRCR RR f#R CRCR CRf*t ffeCR Rife 
RRR RING'S RR lilRy i£|R «?*'H '*rf^ 5 R ^Gill'S? *1 RR I <lfa (RtCRt RTfetfRC'S Q oiRGR RR tR5R C*lGR 
CRpf R«g* 1 RllC'S W RlRRlR RRf R^RCR RRRtRCR fe RlfStfe R%S, RtRR "*# Rt ^.i£|R.i£1R 



RlfeRt G'SfilGfe, (R^MlR^^RRRRfRRIRRlRR%T?tRR x t%Rtt.^R.^R«IUR I 
RRR CRkRt Rife Rt (RrRpRfeR CRkRt RllRCl? RfRkRt RR RRR RfRR x tfe 

'‘JtRT fefe 0»RR ffe Rfe ^RfcR | ^|fe Rife CR RlRRtR Rfe^RtR R^R 
CR^lt RCE^ RtR T>tRR ^tfe Rt t.^R.^R- t?5Rfe® RRt RC^ CRlR Rt “RR" 

RsRtR RRfR “■*!%”- lR¥ 5t^© ^ ii|R. »£|R. Rt FtRR RRG R?T Rf^ R?T I 

CRtRtWR RRt RCR^ RRNl<vSalW “RR” “Rl^” tRRRQ'GRt Rpfe, R®R ^Rfe 
WtR^ttR feet RIRRtR R^Rt RkR Rt~ fe TJ^t^tJ3IRR ^RkR RRt RCR CR^! CRlRfe fet® 
R^3RtR CRttRf RtRR CRt RtRR CRCR^ fe^t RTterfR Rt GRRlCR^R CR ferfR RfefelR tfe 
RkR CRtlt RCBR RtR t.^R.^R. fe RlRRt CRRlR CRcfe W R»RR, fefetRtR R«flfi> 
RRRRSf RkR CRRR CRRCR CRRCRt RRRIf RCR Rt I 

RtRRt RtC’lt RCfe RfetRtCRR RtR^ 'SR 5 ^’t c f RR, RtR Rtfefe ^R 3 ^‘ 5 ff I fe 
CRRCR RC*1R RRR ^R 5 ^ RltfeR iiIR RfsJtR Rc5Rf*tRtR 1%R RkR CRRt R'SR, fRR RtsfRtet RR 
RRCR^RRtR RtRCR I 



11.1: *rw¥ 

1,5 ^ R 5 ?* 'WMC 0 ! <P*s? CHC’fft? 51if 

^ ^ ^jfeBr is y •nf*F c^wi&s®i 
-1.5 K vfTO *ri%#5fri *pr? 


+1 5 v 9 


-15 V 9 


^T: ^iBlt *TOT I ^ 11.1 (a) Wft g . 

^ "51T •sisfa'i c r !c^lf5 sin ‘ 4 pn" st»1 

L.51/,* 3 # 11.1 (b)?f%^T?r^T5^r 

‘lfi#5bl *JpTi ^.C^ri^f-1.51/. ^ U* 1 ** 

«n* c*'^iP i 5 wKn-w 



3 V 
9 


-H.5 V 
9 


^JV 

9 


1 Jr 


*XI,L>l9 tsfr <RI Tfgn I 

11.2: # 1 .5 V C3IF?? 

ROT 1.51/, 3.0K, ±1.5F,-1.5F, 
—3.0V csfr^m 

^S$f: 11.4 sPic-a 7 Ft3‘ iW |£H I v<.;i(.e I 




t-IO'ST'Sl SRI? ?.CC© P)^ 2RR 

rt ,; 5%^ 0<n? i ^srrwr v^rs^f 
STWOTSIW ^R C-4WIT4 CRft <t»Mfe 
>i|*R ifpJlr/p 3)lwl P»Pr§ <F3T 
?TR> I RtJR R ‘5%'S. 2RT5 <) e 'l(,'4> T 5ft5TsIT ’TST^W RW R5f 2i<ll«?l s-lslW> t< Ht f? t *1iK.?l 


-15 V 

11 . 2 : wfii «i>iii‘ir<i Po pnw c t?3#5 <tt CRFlfrrS 

t9K.*v^t^T?r^n 


*rP» Q 5TB? eMtfi's Rfr stew Pp^ Rf "vs^ e|R¥ •• 



[ 


ifRS. Flcafl *1lw ^‘•’1^ C >3*T? J l*lf,*lfl f.-'V/Pt’ S 5f,°l i < 1'j.t^ 2} <1 |f,$«1 i£j<F«P $.f,W> 
WtR’HTTs? A I VSiM RTHH RCW:, *11*1*11 Pb.li blC'5**1 C*J? R*) 1*1 BRT 'l r . c lP ,r ll«l 
WWS PfTIMliM fajTC, 2RR <MC® <7\ ^ipRffi TjFS? SRlf^s C?1$|i; <piR! 


11.1.1 Stolen pR> 

wtststt #r mvpk ?ti^r rtrt ^T?tr «nPp <s r^c^r v^m ^c®n <rc*i twfo i ^pf§rsr 
*Rf£sf *13 ^-‘^TI^; -*m RJ^RT Bfl^rRI RR WIRI^T Rl^T wt PpRT BmrpfRf 
‘FHt^TT^T ■’llw Pp^ CT^rR C^TC^ »io<i ^Rl '’iflll ? IT!T i>(. c l *ltfl *TI l c<i>l(,*il (< t Pl(.»i| , °RTC 9 ^ 
Pff t7R^T smr ^ wr$m SR??? (R®ZRT Qip BfRMT a>t&? '5RT T SrT?T^mT CRT* «ttC*r 




a)T^ nrsiTt riw Tfn v i»rntt TRlsT i «i%nft T*>t*f R 731 ^RtW nn 5T T?n hr 
HR 7T RfTT TWtj® 5^ 4? IfMItin ?li 5 r,Ti< 3 ' 5 | v| insi. H«jtr.'Sfl £fR l? ?Ti V.'i’Wi’i Rfli. 

0173% Sf-r|^rj . 

C-oM^ll (IW '*.n® lTT»Ut 4RT 4^7 TWTiT Rim ®KS^5, ^ffFi WIRTT n»fT l>ir.S% 
an? w ^ TT»t f^?T3 Him > 1*1 v?l WRIT m\ wfa TTR fsjfig at^W-S 4IW 4% 'S^snt? 
CRTMlir® | &i r ii Hfer. wt ^ C’i'C’l^o W.sf<l ? 7,«i <TiLV'l s 4T : SflWT "inm ‘«H! WimW 

CR?5 nm 1 ^f«rlt*« 

oii’.’sf^i ' r .<J«-i m ®f?£R 
#T5¥? TiGtID© 'SHIFT 
rig\ 3 j«-? 

Rim. 'Si?W 1 ? j»V« 
al^rTT*® ms? 4T 

. , , nr 113: fps? nspr t'lTnP c*iup cither p^tt ?k ts 

SflTHT ^ J * 

writ ritt? 

stirti fasTit tT nF cnGt wptwr n?r nsm vm ajgjiirs fsti 

Tit t'FWm h%r n»n ntn m%sr cmrir v tfe#» tr# HRin? wfi 

Rfrt RHT ?T A fl*f W £? C® TlWNr® 11.3 ) TTT 5E1® B Wn rl f.T 

<J*IW5 TT fnp’S, «n? 1>T3f a<ft?T RTR 1 , CnWT Inf CHfflf?® ?m CHTR niHWI n7T 

nsR fk® *?r. niRTi cwj nnnn nre ^ fw? % ®ts na frt®? a fi c® Rfa i 

^Tff^lBlT ^T7?T’& anfe® JRI TIT 3J«f 1 5flf /4 C'^^F B C® 1 VT 0^5 

ajvf I r>tr ( st?I HR ^TTRi^r e^^<ii> l , l B A C® 1^551 RR £(Tt5T TT^ 

artrer lwr.<p«i i < ?c=i<RLi r .'ca ^n^rfr® *n% R^it ht hrhti hnji cnc^l 
M CWIT ®RT 4«R C f t% 5T3T *?l^l ) 



11.2 'flW ^S (Ohm's Law) 



2(RT» iRW ^Ir.^twl *M< 


«1|V!<] [ •a(r.riv<l1s Rlplfe t’.R 'Srt^rrR RTR ^fT^f^T SfiTT 5 4<I< ^TIRTI RfR 4^ 

^tlRTrit ®tt trcr '7T? ^ ®i?rt c*»t fr^. an? ?r- %¥ tn^. an? 



i nil* pO •MT sii’i'i I •JTI <|*pi.’t TTFTRI ^lisMIST TT 9 H'K.il 'SfW Hr.’n 1 * 1 ^ 1 ^ 

S 7 R i?TTTT 3 ^ 7 ?r ^ jtn^* 0 J R 5 IH -^T^mT FFjTSl 'iFTlt^c STR? 

FPI #1 •T'PIT? 'SPIT TTpRJT 'Jf^T ■!JtJT! 7 9 THJu = ! Wr^ < 1 TR) I PT?R 3 TfT?T 'SRT >71 ^TSf* 
•li **TT T17i JTTIT tfFRT [s|fTT«. MTnj®. ^1W ! SRJ 0 qn Ffl 

iRUffi JTpT 'il)tlT5!iT I '^l).-| t*n isl'SpI >|i. ifci ’ r T?n <^7?^ r.'FT'TT 'fSTTpr tt| ^sriipTr 

'!)(SlUty fe-TTTI STM»W W 1 fdl -CimT ^TFTTO J^TJK *a^?l 'IHKTRI 3 ' 3 PRT 1 jV' 

tjf* -spit 2 x* 1 5 = iV. ^ 1.5 = 4«S V it* 

i<lt’«l <irvf^r ■sp^ITjf «'-> f.< “fflfi | t7»J TTF "Rl r viTSuT| WTlfflpT «iL^n *«T«?«l irvfT.®t«T 

?573j ITT? Flfa 1 -i-VJ's?'? MPU1! *fpf 'il^sfn 'TR ^ ^FTT ^TiImI ^fcriTflyf Tj? ’ifTT-l iiWj 
'TffeFi^? 'Dnv 1-ffc**» *h0Ff STTSfl 5 * “FiR »£Tl a fTf*T STJiT^ rfftfri 

arrrra tf^r cjt t^ *>pm 


(a ) ftrw irripT rr •-pits' 

/ j'r) Wrtvi 'flvfW •.‘•fiRf?'* 1 "’ipT i'l'ril': 5ftTT5’ fl JP*i« ^1--i*r*"»i n*ii',? 



*f< 11 . 4 : <Srt&» 7 fl*l ^ ^PfUM NflT rvjTTOj qTcnTF 
'iwm 1 


rrc*i* wi^t JT»n?7n 

rtSTi! 4 (a) ef Ha »rp*Tr^if 5 ?ri 

5?TK/ * V 

UI>M| HTw Fi tlj .a* it'll ’•'* , 'l>i 

■jiWt 'em Iffrir 'ifJjst ^ TO 1 n 

*RPpRI 1 'Jfjrj '*.r,<i fTvFI t^PlKJ 

iTpT^i tiif.-^l ^FIT 5^! 11,4 

b) I 'iTHT 'i|T Tj^s --|Wit>Kn 3 TFf 

pTT^pF 'tSW TTfipI ■-infR’ 

•iPM -nPfvW ■’H'ii'b WtT- 


MVilf^f. jVcii W^IT i7^ 

«rr»rr^ 5 T f?iTTTS’ -pit? 57? TTsr 1 avltift^ ,tp fi^rst -rt? 7 r?w. 

<?ft i^T 11 , *Ri 7 ;fw ^n*fr ** 1 ^ vifa 1 W'' m ^irnir -p-tm *wr»«i ^n»n 1 Rpstetante) 



5ft ww cror wcro <ftf*r tot w?Tre 1 ■stfsRjt c^ito «nfa Itot *rfsfaT ^ 
erroro ^ 5 ptr^g few/f <?tfi rrm 


1 / 



wfa, Cfrw c^f*r etro wtto 1 etro: rttt cror 1 

CTO <ft Resistance < 5 ? ^to> ohm Whc 5 ? ■siTO Q (f^r^rsiT) fto 
etrot tot w 1 1 c^n^rr MwfW- 7rif¥ct> 1 v faro <rn?fw croft to to (ttot to 1 A 
TOtfrowreftft^^TOWft cTO U 


11 , 1 : •rein *MH tot 3 ’cto 5 j 3 tft>c^ ■Ji»*r?ic < i 3 (roc. a °n^- 

1 ' 

/ X R 


'W? W •I'M FR/T W? 5 ! pf V . I FTOT R TO OT CTttHf i’.K.'T* iff 3 c 7 !^ OjCF ini.iiy 

■srpTffr C^i^F TfW TO^P 1 CTOTO C’UTTT ^TTU^T 1 



11.5: sucto >pr to^ ## krt <iM5t<i tot tot i TOi'f fawTOT <nf*in**r to 
'Tt^t Tjffr 3 tf*r fo topt tot ■tot 1 

■tfS?: 11.5 &PtCs PwifD '3TO CTO177TT RCTIite I 

tftft f^PjTR efttcsft TOt. c^tftf totc^ 'cror (L) to cror ^ TO<rf ^ crot 
W 5 * W*fe, CTOS CTOt ^ | 

R oc L 

WTO 'TO’ TOftT •'T^f ftC?T TO >irc«t f<Hjj^ gprlfro RC-5 'TOTft ’^'TOt -sf'Sf fpTO w?r f.sfw 
WTO RC'SI fajft, St^TtiTO Ws ? tiw W*fR et^CORU (A ) TO (ftT*l Wft (ftft TO’ TO I 


1 

**A 


<£& ^ 3rrsj?rf *n fat*r xiTl<P< c r fscxw lm?s int 

^<pt| 3 ,< i<p p <H<)^|<t <MCs $G< | TO^PS, cm R $Cfc&. 

L 

R=p- 

77T*1K«! <3«K- p 

A 

P =R- l 

fm mrssfa iSf^TT p TOC'if^RP cm ®f? i£j?r Qm. c'sixicw*] 

■*n?T ^f/S ^fT Ul *X1<P<T-Mj ft<p $c s 11 *TT _ >£|1 t> ^'9TIT Sit'S fs^l Q }7l~'^ C*M. •a < P<P sHilSG' 1 

fflFi •3>i<ii «r.«-| ^wi q|*i| s*i focil W ^Jcfl! Cm C°fC?r 'IFT I CX 

*n i 

mT«f %k. -‘’tfmrfr 

C?r6t iTTWtcm ^rr ^ 

?Itf*f rr C®1?I ^mTT $'C*R&u <?T 9 fm’ <Ts C#>f 

FPjTs ’tfeT^T 'sTs *lf?i<il$<P'jp (7rf»f C*PGT 

TOC*ifa^ cm p (rSf^r li.i) m fW 
15 r#^ I 

1 

<7 — — 

P 

i£i?f ?ci® (Qm)' 1 

'a^r to <?Fic*R mt7>% cm ^ces 5^4#* mw mt, 

^-*t<r.||«IWII 3 T i s C4|*f ^Hl4lF*f 4>Cirt v£J<4»1j t 3 C 17 ! slCWa C'S'oa fadl C'lC'i '»« Hhf 

<n*nsp5 5?r. I^k*! I 'iw c?ith 'ss c*rp*f i st^i itai <iiisp(.*i Ptc^t ^ e x-*ifi«ii 6 jsc‘ ! ii wi*f 

~W3 ’3# m >|ij(.ilS ^3T*F5lt3It <|\»l<. s l ‘st'TPr^f?! ^nc'tfm 5 ' C?Ft *T CTO5 TfTT I (7T5RT <T«R' 


7i?m li.i: cm 


mpf 

>ailWpM» cm (Qm) 

mfr 

1 59 X 1 CT 8 

SPTf 

1.68 X 10' 8 

cmt 

2.44 x 10~ 8 

awlfs 

2.50 X iO -6 

fmr 

1,00 x 10 u 

^ 577 T 

1.30 x 10 16 




c^twr ' !> PTtof?r c?rt*r <rt c?rr*r sr<FW <Rn7D ^r ^ ^twsrfet ftf*fi <rc?r 

wrfe®^?r i 


fotw ii.4: <prr, ^rr, « «4$whh <Rt*FF? p ^iisrr 1.6 x 10 8 , 
1.7 x 10~ 8 , 5.5 x 10 -8 , 100 x 10 -8 Qm^twl <b<ii>l<l TO IQ Cfrfat^ 
^?r 1 


^5^: wtfc c^r 


(TNIW l Itm A I 

<Mc3i? A = 1 m 2 srarfe' 


pi 

r = ~a 


<F4fa 1 5RT : 


^Tt? 'SHI : 


T’tSIR^R 'SRI : 


5<T «t«H) : 


RA _ lxl 
P P 




l = 


1 


l = 


1.6 x 10- 8 

1 

1.7 x 10" 8 


l = 


5.5 x 10" 8 


l = 


= 6.25 x 10 7 m 

= 5.9 x 10 7 m 

= 1.8 x 10 7 m 

— 1 n6 


100 X 10 


-8 


= 10 b m 


T?N(.'j> 4 i)|id IQ c^t*T <p?ilfi wj '3i(.«i<p ?N (sjlrr ®i^ I<pc.®i lf*J w l-si) fic v s 

1 <il'»(.<i A = lm 2 ^! (.«-(!< ^?r *Tt 1 '3i(.*i<p 7 ra yT st5'^T^f^^ 5 ?it ^?r 1 0.1mm 

M^fS <P(.fl '»K(. s 1 IQ C*Jt*T t'sRl <M(.'S <P(.'»I 'slW'fl ^(.fllsf^? 




l - RA 
p 

4\2 W1 2 _ 


A = 7tr 2 = <10“ 4 ) 2 m 2 = 3.14 x 10~ 8 m 2 
3.14 X 10“ 8 

l = — — — q = 1.96m 

1.6 x 10 -8 











l 


l 


l 


3.14 x 10 e 
1.7 *iO“ n 


19 - 1 /n 


3.14 X 1 <T S 
5.5 x 10 -* 


= 0.57.7. 


3.14 x 10 *^ 
100 x 10 _e 


- 0 • 


^i^rsnrsri i?te® wit iVs £iihj<*'Ntfcisi*i c*rp?t f%sr fW «r?i 

i'.*ii»i ^r-'rvnuT srr®n?T r-f^ ?f&\ ^inr i ®i^ ^fi?pi r?r*Fi 

' 2 RTC^ ’557*1' ^ ? r.7i<F'Jjt<I i.-'iV^^"vl§'t<] -it C'Rt - CW-dlM , 5T v r3TiIfl ?&']»ll'«i 

9t c i«ru*i f^TTp^ ^Tfrau wit T 5if cwtitt wdj W?T I 


— I 

r TTRlib ^T^jyrm 



•’VTIsjiWWr ^Ti»!7Tmi< 



— VWV- — A/VW - 

T^r r.^ ,?n* 


4- 4-4 

\ T* 4 

aw^rr T71?T' TT» 

. -a- 

Hh ~0\~ -@- 

■^•i mctM -jpyj^ 


11.6. ^rrficS 3KJ 41 jjsejt {% «"#ra: 


n.2.1 

*rfrr TSf sitfa ©t st^i ,v 5jiwsii f*rcst 33C i w-nt-c *111% i csrci <fgp^ ^srroi 

TTfaFIF ?!jRT?T?f ^fr '±1 <FR aj^PRT 7?TCV| W *I^|F5 s^t (#T 11.6 1 

*R v f f rTpRT?' t 5 ?? SIT fcff ’JITE5 %5 ‘3tl'«Ht l Tf[ frr«lV*T»» «?l<it*' "Rfi 

r ^fe^F ©IClW 'STIWpF ww *reb*D?T U? TTI i ?PR ®|1*|- «^3 I®h 5U ©U *T 
fac^smr^T Jb!^ N%j[ ^rtr=Tri <rf«T i ^ti?tt ^ttw f%*ra «fc?nwf cgt*J 

W5ffi Jl.TI i^NIW ^St'T WRffs '’tf?Fr5»I*-i *f*II 3JT3T, v£rai’ > ='ilr,<* (SHM •'I FT i 



-'llfa'tr 1%I?I 7 ? c r WXCs S...R Pk,M 'P C rt<^ G> r CRlwt M*iil VIC* 1 Rffllt H£'-lE: 


(a) Pl1K.ir<J ^?7l¥ fRUSlfo Hit CW| ^ 'ICiSilHtliq CR ’TTRRfr 

Ki'JRC CHH RH % 1 W 1 C ^ l*t<.?i 63 < ill^ © 3.C1I fSR 5 CHS. Rhl *1 IN I *1<XK <F*T 

(b) ITT I.'F [(.•■! I felltPl Irt CR CR'ICRl Pl'HC.a CH RWWlR M 1 !^ C^Ic*p l4«i» CRT 

RfRHIR f<l^ CRR T£*r HtR, '1ll<Klj<l CS'^/Sl C-FlWI *FI?H CRt I 

(c) RIRTOjR CS'RSH CH C^FRTTT ^ r <7?l? ijt M*tC’a 3'tHR 7[3 7jH RRH RfsT T£R, 

CRt Jjt T|t£*[R CR RfHHlR TRRH RF?faR iTCHCT UTiTF CRt Tl^fR C?TT>1 ^ 
IWl.'Tl? T 5TR t' : 5'S«l TR£R etRlftsTRfjJR CRR 3£R Rfi^T? 


V ^ 



P. 


TftRRf ^RR CR C*i»lMt >llf¥0 l^tm *{*-«1 Cv 5 £1^5 ! i£l<Ki| HtWC.ij'l CR Client Tiff IWCH 
THtJCS, SfHtfta TC® iflH* CR c*l»MI TitfpfH fR5R CR&T »Hr.Rt TjfnHf H£R CRR 

>iti¥D?r 

'W# i/ 5 if** l 

>3Rs$T HffHRtf RirctfR, 
crtr. W’llf^. 
< 5 or®. 5 r%?b? 

w** Fnp rffur 
rtcr- wr ^rra?n 
RnRrrr zq rh^ith 
titr crir trcr 
RlftW MCslR fc l ‘^9 < i i 
RtmR cttpt 

■bIWW m»M 1WC*I RtRl£ “Ml TR- Hfa'-3 Hi 'HI CHCRTT '»NI<l 3 i£H>U? TflCRfSHs CRTR H Itle — TT^ 

rtsr #r?rr Jilf¥c6 cr crtr rtrtir trt tr iw ’frir cir® r*r cr 

R'SCHTH RlC^lt 3(|rM HT- H7IR C*TH TTCRH CRIR CRT- RRCSTt iil^i>r iik.<l<l RR 'iil^PTHI fH ! 5H 



(a) 


vPi 11.7: iimltt <3 RI Sr-RTf* >|p Hl[<M’ i 


vSRRR 11.7 (a) 5PT ensile.*! I RIFPR FR^lRR HRft Rt^P. ^IRT^T iflRT*T CRW7F I TIR 

|W;*1 iti^lil «1>iuir<»*l •Jl*l|<l R M | W I TCHCTW I C 4 i'.i ? CD 4^1 5UHCW ^STt 



9 


^rtwr w® i ^®lt <ili3il5«i ^ttir?r sites* f*®* V 

^ BC ^?j*r 4<R>t c^tsr, c*1z?t* ^ *tte*t ft®* ^Nftr 


F-0 = F 


<Ht'3& c*T* *ft R 4* c®^o* fte* c* / ft^5t*tf^*p^^5jl* 


V 



*lc«& *nftft* A c«f^ / ft^ c** w B ft^t® ]jw *1^ i "5fmr ^ »iif¥d3«i 2^®T^5t 
ft 7 ^ ft®* ®rt* c** w cwrft I 

**r *rf ^ 4*^ >nf<w.t3 ^rmr *ft DC ^*r ®ft ■^reprjf *r **e* /IB *rc?«r 
*# #t *e*? *Ttftfftr c*re^ V t®!^* ^ A am, D *«Rr ^rNftr V «tm®t *e*, 
c*e^§ A ^D m ft®* ftWt -V. B ^ C 4* ft®* <! Tft% 


o - ( -V ) = F 


(,®®ij*R C*t* ft^ : 

_ V 
~R 


®ftft ®fte** STt*T, *}9¥t* ^®ft I W *>* *fU>*f*l*te®!?[ ^Tt*T ?|ft<i®*i G$ -! tT®l* 5 T 
*ft*^***ftl 


^fW 11.5: 11.8(a) >irf<W A,B,C « D Rr’jFs C5fc*&3fW? 

^§>5*: C 'S D R^os C«l7^Sf 0, A R'^t'o C»l!?#W 3K 
B Rr^Us t'sk'var c<r?i <p<il<i «t«Hj ^lifouR <p|(.-fi^ 1 *c<r i 



3 

A = 1.0 A 

1 + 2 


<Mw: A 0^ B R-*jt® CT^f (.v»|i»6st *u < #*rW 



V = m = LOx LA = IV 


m&x B 7*P*p 31^ — 1 V = 2V 


(Tjc^jr ar«T<M>i i^p- csfi'im < c’rc?. *c?i c^rr ^nr c^us 

3*c*TO ' 7 J3T •»!£( Pf *1T i 


frrlSW 11.6: 1 1.8 (b) #ra A. B. 6\ 0 4^., E Pr^cs CStC^W 3*5? 




^ 11.8: “lilt'll 3 r.-ftr'oT-'U-J ’ll C3t*t tsPl fpT7 •'ilPfil- | 


D H^i'S Cbi-im 0 

.1 W’tjt'5’ CSK*^ 6V 

E Pi**ic* cMC’T' i «st '»'5 <c a ■’no c’hjt oti ^p<tt c*ira “tfH 

CTRjT Piut J (u*tl. < P? »IWI u<p 4 ijflTST •3‘fVS' C^tt <i>MI«iJl 35W! (.■siPtf'Pfoi'S 

3T <^TC*1<T CF53 spiTT^a ^Tt OSIC'TjC'SHI -&[ | tilt - ^TtC’f 

(.«?l0 #, i '¥iCW ■2( f ilu5.3 iC'iK <*#- B PfC?i 3^37 i^ra - E Pi'Mys tAWs ^JTV fW'TT'S 
■'IliK.'i »It I 'T*ll'«?? B <^*T? E t Pp?3T <33 C<T wlHI Plat’d i '.*•1 i*St' tel C. < W(>l! ^iPW'S*! 
(?rt. B w csitT^ E Pi •‘ft a <33# crrr%^ i B 43?. C Pr*pr cs n?m c^rt 3s<rt3 

®f» T ' <t-lc-.1'T' C33 -4‘<U.a $1‘1 I 'T-llH'T' / 

V 6V L A 

' ~R~ 50 + 10Q + 15U “ 5 A 


jpii/SFt A c«rc^ B & csrm'B'fl wr : 



Vi = rt,/ = 5 U # —A = IV 
5 

A C51C^i 6V53& B Cr-IPt*® IV ^sn»iR 


2 V -^F 


BV -Vy = fyV- 1 V = 51/ 

B c’rorjciiw^ 51 /. n csn^f Vj.fe^ ^'•sim 

l . 

V t = R z i = iuQx -4 = ZV 
s 

C fr^p- CsT^ST B FT*p islC«l'B'9» t*CT 21/^1 ^PfR C t^Hp CtTC^Ei 
SV -2V = 31' 

0 Pc*jp C5TC^F5f (I (Tfift ’I I ‘i^l I 2f»l7?TT 
••ail -nt*!? PfiJt JlfST JIT 5 T?fN r F (.Ml i '4 I 
D fifHJd (.alt^w C H ,t l(1 (.3lt*vai C’lTT' l^j JTW I 



Ri=6U 




l/, = R-J = 15 a* -A 
■ 5 

= 31/ 


11.9: ’3TFI TtW Cirf^J&EtTT 

J#jst | 


D 31/ - 3V = 0 fo?! C*T 

TRJIT ‘ 


^1^11.7: 11.9 /j ^ ^ 

A , B C c^RMt-t 2V 

O' B <iP? E fo*jU5 CSH^Sf 0 C 5 f^ 1 ‘Plc^is BE wr»'i»lwfl c»''sg t^TOT 


V 2 

ll ~Y l ~~3 A 

CF csA'd ftcrr <t>i (.<1 •? 

V 2 1 

'■‘ = W = Z A = 1 A 


I = [ l + I,=- A+ --A = 1/1 





11.2.2 •J'HJ GSTO: CZff^T 

4<ri73T ^i 3 # ww w *n ^ <#i 'firw 

^TMTPTI C '■^fi)>i?yr?t wtV feva<i 

*J*TT ••£!<:. A v£|?T V . «ITST5fr B v £|*4 f^T«*? wz 
WlR i TT. W% v£l?^ '5ftf*T CT R\ R l 
Co*ii ’mfM • 5 #sn B f fops, I suiter® I 
"srwsn “srwfw^ • ? P 3 re!?r -^3 <pttt f^r$ 

•^tffT 'ffr't CaiOT* (.^1^5# ^ f.UI? ,.<ll»i R 4=f., 
fops. 2J<PW ^ I - V/R < 7 Va\r& rfr N?f 
^Rrar 'rax ‘£iSt eww c¥Ff i 

>ns i firt B ^ Vp ^iwr avi^ 

win Rf 'iK i sf*]T nrsire niR ? 



ep 11.10: 'W?i ^ri^fj sjfi? pw *i-t -^r 
JM*TT{/Ti i 



V - V B 

ff. 


r sri^i?r ff#irr cst* R s ^ -iif*r 


^-0 _Va 
R 2 r 2 

= v z y±J_l 

R . l Ri 

iy-V^Sa^VgD i 
Mffi + J?t) = l'/? 2 





/Vj *ii *Tv A' 2 <4^ arnica (H T*f A = R ^ + Ro ^MSRT *MCi ^tTRT 



4TO *jf 3C? <TT TOT C#I C<TT*f -afTW 11. 11) *T57?TS TOTT 

CWH79 ^tnr^ C7T <7T5TTOff ^F#F5TOr OFT R W^TT^Ts ^ <7# TRSl^lT CiJTO 


R^ Rn Hj 

AWV — W)V-AAVv' VWv — i 


R 

WAr 




5 ft 11.11: ■sji>KP*#i r^f% 5 ^f^ 7 F -X| # vpn fi^iM 3555RI sprfl zjt?T i 


C^f ^ 5 Jf«J i ^iul<!<*» •jc'liWl*! <101 I 

w R!F?n ^nro R } . tf 2 > /? 3 ..^ 

^•i-K-FTf C?TFf * 1 * TO* i C?fN Ts%> 
‘iTC^r-d ptf (HFf 

R = /?! + Rz + ^3 '^77 



11.2.3 'pIT (3TC: WIWM =^i 
4 TO TOIT esmTTSTt WT? *T ctw 
TO? rm 1 L 12 J t 


Sjfa 11.11: -iTI^l* ^fr* <OT V ) 

tjTOl 



Trrfw? ^rrorf f A,B,C.D,E ^ F ^rt=r fasifei #m> c^rf (Trrcrt 
<rfa^ D, E '3«J\ F r*p^j vF-i^^ixl ? i s?riti Ivt foc<r *j»u i A, B »sfr. C 

M-'ac® V . 

■2rrt&# l <wc<h? <7RT twos. *# B ^ r w R y >5to R 2 

C5TR 7<3 fo®?T f^?T *Pl kff.-n / t l 2 feTRTT ■a^lfs'S ?I?T E f f )'^C.\s 3£?T / fc(.'*lt<l 

<jjii?ifiiw to *n<re i , 3rmi wft TOrfe tti^p 3r#ift c«i^ %r* c^r ^ >nfc(£ w 

<I\R?|Qi','-s f*FW <TtTF— -n ifoi.t? ifl?T ^fTOT l(, r < I f^jTiTS?! W*TT ^TS - *tlS3T *Tf ; 5ft<rt?r ■ = -T r 5T 
"57/5 *fTC?T •TT i '©f^ 

1 — I | + l 2 



^ 11.13: >i jJifMiiGi c#ci^pj|^c^ c^ii^^ii^r i^/ic/i ^?tt «ittt i 

^ r*Jn 1 1 1 / 2 '^<r c^i *rtfo 

V„-V E V-Q V 
1 R, Ri »i 


^RT'Sfs 


Vc-Vp _ v -n _ v 

R 2 i?2 ^2 


V V 
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*it ^ ^ftsit c#f <at*r 0# 11.13) vole's ^rtwr o^» 
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11.3 ^5% wof (Power) 

T3rmt <mR= 1N SRSTM’^T b|«Tw 

3 1fll(.*ll ^T ^Sf ^ '*rf% 5 ^TT ^ I ^$1^ ^T ^ life's V R'» < 1 Q bl«f(.<P 

^rmrTrr ^r ^brt ,; if^rr c r ^t ^ srorM ‘ 5 #srt c t 

W = VQ Joule 


'SIWI 


<Fijt?r wst #r t w?r Q Ftef ^ratc^rr ^c?r «ttw 


W VQ 

P = — = — = VI Watt 
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#r c?rr*r P 4<r w 


'ST^RT 
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<rK*r t sRflRs wf ^?r rRir rR crs^ Pt ORt r- ^ 

■*lfel^ crrr R?r? c^RR r 4 *t Rfw? <4 r1t> rr rrR <mc<i rRt cRr rR c & s ^ ffer 
R ? f § tRjR 2 RR wf R 4 (? t 5 T Rs 1 ® ' sR > R«fk ’#%*' RlR %RR CR ^R 

RtR I 

f*RTlRF£ CRT RRWTR 2fWT %R %?T WT ^TTO ^R*t fe rIrT frsft <RTR 
RR R ss Tlc i l''5c<P ^5$ W5 R, iRjR ■*ti%R R& Rs*t ''©IR few RF RT RR RRT ^RtCR 
■*rf^R RRR R I ^ RRR RtWRt Rs 1w ~R*f RRCRt CRT RR ifl’llwlt RIrR RR 
R^r^sIrr rx 4t^TRR%ft©lRR I 2 R f%Rt *** %>it<i i 
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11.4 40T l^r {AC and DC) 


+310 V 

WTsrKW ^-^10 e® FT ^3^ 

^rr wtf^ ^t?r C'on^sr 

220 c®f0 i 0*^ ^*01 
3ft 220 cw(0 <jf0 ; f%¥ fJft 
T rtwr ^ iff, ^tift ^ >ivjoi^ -310 v 

FiW <rit 5 0 Hz, 4<r «fsf #t? 

corn AC 4 ^ DC # 11 . 14 : 220 csft 40 Rvu»* w 

Tjffr »w?5 ^imt?r ^ o^m*r 

AC Alternating Current 4W*r?f^® ?PT 03> c*t DC Direct Current 

4?T *T?0F® I DC 4?t W «1FTT ^fl^t ^ ^31010 FPftF 0«^ 4^0 001 5TR?T 
«nc* 1 6V DC wf 4?r 0^ 6 V 4 ^ F0t?r c^tFt ■ 5 #^t jtt 1 

AC 4?T CWt¥ C^HF»CSRJ 0¥ 4' 5 > lf00% 5TCT, AC 50 Hz 4*f 4 ^ ^w(iT 
50 Hz, g# fifn* 50 4t: c^tf&'st c«n^ FFiffr® i *P0 ^rr ^r 

220 V j4C etfs «pf c^f&ft<t ’TOW srH V2 x 220 V 4^ >00" — V2 x 

220 V #hs 40 £rm (V2 x 220 V =)310V ‘nfsrffrs Ffw ciR?10« 310V c«T0 ‘ i vm 
~m i ^ms 40F 5 ' 220 V AC ^rr ^ c^rr c?nFr 220 V DC ^ft ft 
■ 5 i0srH wr < T“lfe '£\®f?r ^® 310 Vftf> —310V w c«tF&w F0 4^ «vr 

'ftsft <3>F I 

ITsWFra' *TF 3£® ■'ItF DC £ff4nn0 4'® ^St ^3¥f C^T AC 4^ SR7®T 4'® 
s#?t 0^ £®0 wr c«iwr c^fF 4<t 001 f%f ^0*rt <jfr^ ^ w% *(0% ^ 
wirptic®^ ' 5 T^^f^ j i>i?i AC 0c*ic^ ’i^<55f^ ^T i 

11.5 0^% {Electric Supply) 

CW 1 ^ 4^ 'SftTPtt FfF* '°W3 'SffTPttTT 0*jK ^1 r.'i 'S 1 ?t T T C^lfb '“IW'I 1 5tt> 

C'®tC0Fr 0FT ^Tf'S¥T l '^IF 0 l jJCs*| -^rfFH , 3 tH 3 40 ^?T l C'slal^f 

'SftTFTT '©tn 0 fw ct et% ft ■ f #srH »1% w ^TT <7# I 2 R -?]0^^!w 
^tcsr c^tFt c^r*r ?rr «titw wt^ft f^tft 0ff 1 *lfw «mF?r ^c®t jtt i sj% ctw» 



VI f?c>ic<i tot TOTOftroro w ^nVw tot tot wttof f^TTO 
<psr <pi<rk/S ji*ii»i ■*ifs» c^RFf ^<ii ^i's < ! i i<ps srf® cfe^c® tstf *lf3= ,g*i Oz.^ j 2 R f?cro<r ^toft 
tot ^ l? totto <p»i <?!(.<r'-’ ej<i|j<'S ^c t -i 1 00 TO" *ror w'T toto ^TOm so*!— <pt?t c t -©iga*! ctof 

/? TO TOT TjlTO# TOFT I 

TOTT/T (TOTORTO TOT TOTO TOiRT W'T »|fTO TOTORT — RlTOW'3 CTOT TO TOTO 

R 

(7 Tpf CSfF&W (TOT TOF 100 TO (TT^f T5TTO TOfTO TOTORT (TFT TOT TO TOT TOT® TOT WRTO 

TOT «J% <?m& W v, ffTO TOfRT %TOT — TO *wfe«1IV W K %T TOTO ^ TO't? 

R 

FT*<r 9 fT 5 fe I <£)TOC*T 'orNTO TO*T V < i ,r lfe (TffS i < 3'3>!®<P ToTlTO' Tj^ "TO*!?! FTTO TOf^PT TO - 

'Slwsi FTTOTfT TOT! C < i'3<f's<P ©tCAS 1 3?‘ TOTO ftw <TO £lTO? TOFT- TOT§' TO^fTOT 

TOTOTOT TOTTir TOT I 


11.6 fa $W?r fa<*m -<r<m (Safe Use of Electricity) 


FT^ TOST TOlTOT 4TO >£& ^^<3 fFTO TORTO TOfir TO I TOtTOTO TOT TOfiTOt TOFTO? TOT. 
■5ITOTO TOFT TOTFT btfclC<t i£)T>t TOTTOTO "ftsTO ?TRTO | -£)BT fTOT TOTTOT C&fafeTO TOrft - . 


TOfa'TCjFRT bMl? I TOTOT TOf?PTO <P<l!« TOFT 'TOjT TTOT FpW TOTOCTO TOT- <PTTO£ ?jT*T TOP5J1TO TOF 


•«jf& TOTOTO TOTO TO I TOTTOTO CTOTOttTO TOT^# C*|F TOTO <OT TOtTOT FT^ fTORT TOTO# 
tow w i f^TO^t tof frojrc, faw tototo fttort wc?r. toft® ctotof tof 'sroPte csrf^ 
TOTORT <?W, TftTTTOfljTO tror TOjJT TOCV! I TO^CajTT'TOT® •S'CTOT TOTFT ’’(TO TOCTT I 

TOTO? TOt^T W!W Fr#FTOTOT. CTOS' TOTOr TOFtTOTO, TOTTOSTO TO77FT TOTO 

frororo tototo tottot torero tototto toto tott cto toto® toto to i tottoto cro"f tototos 

frops 220 V AC Itotof totoT? toTO fjtjtv TOf?r=rr c r to^toto TOw fro® 

TOC? ^TOlfro (TO? i l'*) ’'iSg'S TORT si$ TOTO (l < l v 3>fs < ? FaTTOT® ^TOTTOTT CSRT <P<1I 


TOT CTO ‘TOICTO TO 5 ^ TOTO& ^£1F TOTOC*f TOTO TO TOTO I 

TOP# TOSfTOTSiT (TOSF froro TOTO C’fTTO TOTO 10 mA iTOTCSTO TO1TOTO CTOF 
i«ia Tort i ftotot to?ift tot toitot <tt tototo <ro^ AC to? AC DC 
f^TO?s CTO7P TOTT 5 TO (?rf»f wfsro I 'TOPCTO TO^TO TO^CTOT TO*Tv5M CTO^ TOT 1 00,000 Q 
CTO7P 500,000 Q ?CTO'3 (TOWT TO^FT (TO!® TOWTO TO TOTTO I TOfCW? •^3'CSRT Tp' TOT?TO 
W TOTTOT (TOTC® TOf?T TOTTOTTO CTO*!? 2201/ 'fflTTO 'TOTO TTOFT TO^TOTO CTO5T (TOTFT TO®T 



fei^ RRtR Rter i W c^srr osstf Rt fe?r fesftRt wr$ti\ ^r 

CRfi> ^MCUCM fet^rR* I 

rrr c»^ fe?r fers, rri^r rRrzr Rt 

Rtt?r Rt, fet feN?w rRRjR> cRr* fe^w Rfe?r ^trir rrt rrtu© rirm'Q crrr 

CRtR' RtR Elsie's RttR Rt I 


^TtRRt CR %T^ <H4\4 R# <?# RCRl IrRSsRR- RftR fe¥ RtRtRR RW®t RRWtR 
RiRfet; fetROT <mM wt r|r- >£&% RtRt cr# cRtfi? sr^r r% 

feltROT %F, RRtR I RtyO©*l fetRR RRTR^^feRT R«RG| fefR ww rirr 
Rtill'SH: 


(a) fetJ^Rf<Hi!R ^Il^-r 

eRM ^©1 r {rrserr ^ RRRRtfe (?ret RtfeR Rt ^rt CRttRt rrsrr fejF, ^Rfelft 
^rtwt to RiRt Rtw i Rf*t cRftRt rIrcr riIr^ rr ^«fk r«I>iQ crIcri crTr 

Rl«TfD\» i£|Rs. C*SC’lf5'» ’” p t*f <PW CRCR R>RR v 9’c A )'fl ^ 'ai^l^l 'RC/'IR (.<1 f**f RRtR RR, "©iR 

Rrr rcr r|r, Rifc*3<p r^ 5 feR ^^tT^r rw rsr Rlrr i ’©1^ rr r*ic*r r©r RIrcr rr crr 
£ri#r r1m< 'QRRRRferift ^WORSt^R^© ^r?, ^tr© rkr i 


(bj^rtwm 

RRR CRftRt RSRtfe RRRiR RRR R<RR fe^ ^ RR '©RR fejjfRR R^CRtR 

'QWT ^ ©IcrI Rt© rr i £rj#r «|(.5'ii r RtR CRRItR <il©(© c^tR £©1 r rr ^r?, I 2 R 
fe^tR (Tfgt rcr cRt© RttR, ^3<3 rsr ^rRfertft ^rtwr ^us cRt© RttR, t:<i^r©<i> 
■RsxRtR rc© RttR i 


(c)^#©r 

RtfR feys, Rfert%, <Hos?$ c^tRt ^jtIw >iir«KC RiPr ^ c’tw c^sr ^ 

i c^?tR Wf^rR R ^f^ot iitlRR Rffe <.(«,N wT ^ 

f%R^R¥, W Rife® RW ^Rs Cfe RtlR (R 5 ^ "Rf RRRR *Rr cR^r 

RWwRr^^sRI^I 



(d) Rtf# 

%7G»R RS Tj^rr 3R R*RT RGT (RlGTt 3#?T ^C c f (Rpf 2Rtf# 

^?r i rgt f^jR eRR w r<tR r*ij Rtf# <gRR f#R f#rs? <u<wH <rjt 3R i 

3-1 if# c^<pR <3*j*i'»ic<i ftsfit RRf ^?r gt <3R o®®r cRr* PRRR ^RR <Rf*t f^R sRtf# wt 

Rtf# < RR' (f#^) W GRT I f#S? CR ^RRlR t# Wf R#t *R#, 4#> R^ ITT f^R 
2R if# RR CRfi? RGST U>l<plc*lR ^TfGt if^rg-f \s|(,ii^ (,'»'o<1 PfGJ GTRt RR I RfR C<F>I(,*11 <pRGt 

<Rf*r f#R rt^rr <#t rrr Pp&osr w ^r <?it (raw raf*r, 4kM i 2 R <Rf*r R«fR w 
raf*t) 

(e) Rf# R?GflR 

f#R >^<R<R rr rvi<r$ # ^R sftra* ^<t>n?<.'® viw f#R (#w Rt Live) ^Fi# c®t#srfR 
f#Gf4 (Neutral) i ^RR>t r^ rRr ri<rR rrT rr , ®Rr Live ^®R <RtR>f#RE^RC3R c®®r 
fer Rf#r f#;^ fe '©R ^j ? t foRui girt rr i o»t#5rfR f#;^ , ®Rfi> f#RR 
1w f#t<i<i ®l#t4 r$r#r <.mrR rrg® rr i gRgtT r^riI#® rRr tR#t r# fe 
f#?G®R rsjrIR cpfnt rr '©RR rri# c®i#grr ■®i?r f#Rt Irr^rr* ■'®1r #(,®'5 crrT 
rTr i RfeiGR 4tsf rr ’W'r R#ft> rTRIgR rr c»t#grr ^®ttRR RKR •®i^i ^Rlw ^ 
r# m 4Rt rr ^®R# c®t#sf r^r c®®r rcrR w i rRf r# w RtGR ^®Rr r^sr 
(,®'®R C^WQ #u c«t#w Rtt4 Rt ! 

(f) Sfl^5 

c®mr osMm ^W?r ^r ^rat c^Wq %ro®^ ^rat»t w ^<r «lt^ ^st^T 

<?r«r^ ^rtt w ^ ^?raw 9 itw cstt^sr Pi^m i 1w c 3 ^ 

■yjt^ ^si3<lH C<Pl(,*il T3 - ^ (CW <pl*H'3'3h, %W) ®K(. C 'I OT*^ (TWfW 

ftm PivSJaH W'Q «ltw, wit ^r ^ ^rat*f ground. 

^rrsfR^r® *af5t wnfe T^t^rr ^tMwrc® *iwtrat «itc^ i ^ wtrat t^tut wtii^f& 
%r®#® ^crr -m ^st^r ut^rr rt ^tra# c«f^ ^fe® >ri>iR l^s, rr- 

m^c'®?i ^ sRtra^r 3 Tf s rR c T® PpS«t <i ^gt RR i <pIc's?^ r 5 ^ '§gt 

W ^®R %PRS^5- ^ RTvstiR ^HR5t «ltw R I 
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3. 11.16 (a) T#T® D RtjW' wT ^rr A, B, C « D 

R^jC.® I tflRT ^Tl^T W? 

4. 11.16 (a) tRt® «« »i|Rki3 D R^W> W #f C R«jW> ^j^TCFrsf WT 

NOl^CCI C^i ^ <F$? 

5. ii.i6 (b) ^Rt® c*r*rn?rr >nRRc d Rhm» wr >\\[4oi a, b, c « D 
R^c® ^®? 



fitful? 

cfrw f^?rr 

(Magnetic Effects of Current) 



i<wfai<N SFRjfa LerasTSPT ^iPllIH ^FtFifaSarft I fsft SpfST 

1^1%, F^lg^l-g 1 1 Imj<, < t»i ^anyr^ ^ ^<inh i 

■snar 37 w (ttr^t <prer<f i 

y^i^-=i to wnfp* '3|5tj>iw fa<K«h mm sn^pnr w 'arrcsrfSrawa 
c*r ft'SQ«i|<i c<il*il &s1% "^T ^?r c 5 T :, fH '^5 ^fsr^sf 
i wi c^sf^ ^rj ^tr 

ip|-a!>i'SR5’5rRr^ C%£ sH<k<i l 


Enrico Fermi (1901- 1954} 


12.1 ]jW (Magnet) 


t^mr 7Rtt f^rt (tht^ <ttkt wr^fa v Mc/<j «ihw ctSt otpcic^ 

'strj^t <fi^ i fw ^ cqi^m 'STT^rnTT <7ft ^*tr afcr ^hc&> 

<7# (Tr^IH ^ >)<I1 <jX ^ ^TT | Wffi ^ ^5 fso Hl'blbl'bl 

^jTrnf < 71171 ^ ^\<n ~ ! $u^ 12.1) (7i fjp' <yra* ^ csra 5 ^ ^ 

■^TT sfliTF \&Ktq (TT^T ftwr <7T?J* ^ jrfpf %% *T?n7T<J VM*i71 , ®rrwr ^ I 

£*ai(,<p<i '^pc< ) ^r|g ‘pff^P'T (713* -TfST OTTTT ^(7 J(,sr (7F3T (7fai> ■iT^ST ‘^RTT 

fa?T (TT^T ^S^-prfVr <J<iH<J sfHT?, (71 ^*fg^ ^5<l f*R7F (TTtfcj ^TpT ^S<I CW- (7T&T 




(?ftt (,W l *5f©T 

t£i^JT>T Cfoln<}> CM 
<R3TCS. C?5FR7rr jW 
(TVMItST CTF C-FF 

^■f^T pWt( ftraco 
*rtfe <?ra i 
^r 

«mim> 

sirMm ^rl^rar 


(TT'S'PTT ^ '5)T^U&'«Tt ' s Tlf?r FF¥ ^RRf ’STlFf "STHT W<sl<FR! JpF/F?C C * 1 ^FI CTPgt ^fiTI 


C^Wt C e ft3i? 


12.2 CfrtwfaRJt (Magnetic Effect of Current) 


*rftrr wfsiw fw fptf frra jti^ifi^i -k^ wr® «rt?rpr cn *£# 

(ftt ^sTfsTM (*Ff ^r?T >/R?. t^jTC^ 2f^T5 fcw fW fet?I WT MtTT I tfRflJTFlsf «I1«PT?T W 



«tf*i 12.2: Pi'jifc ?R1 *(.*p IWw ■5»* ,- il(.-'iii i^'f* i 


■TO*] csj^k (T^w f^<P (7T ia«)s6T «i(.s«i c5T5?r fatsr •sfalf?® 

'S lc<m bl-sl '°TTfr*T <>>i£i ^©Rf FF I WT 5 Tl<f> ^f*l ^4^1 <!l'i}( 1 < tlc&fl *TRl , rt*T pi til ^*tiis1 «w 

<iR? ^rc'&r -sort ^t^si^rr c^l$ cwift c?r^ (#t 12.2) i ^**i1*r©Frr ^r^tf? 



S'G*I <RH?T 9 I1<PIR T^ 5 


cr W5i rrtr ^rr i ^rr 
R faf i*F§ C*^ faiR 

RW»fiR fa^ ^Rfe 
rrss rr (pri®t^f& 

*ffe*IMt) «l?(,«1 'jft' '3|<Ji<P 

$til CRRCR 4 j 5>R <1»C*l RR'SFR 

< P w 1l a, l i£|<pi?| 'Oj i(,<i<pu|<) 

CRW ^rf^Woti^ fawn 
TTtfe- CRR~ C^RR 
st^f-s ^r,<i ^ fa^R. 
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«Rtc??r wrt wr^ fasr 

C^W <7^ 

ifa Rfa ®RR 

^ R‘3 OISCR ^|MR 

rrsM cwftf R^RtR 

nin TU?I *I1TR i ^ 12.3: f^jfs fR<r toft pw c^sr i r,*K<M 

^RftR ^fsr RR far^ *2Rf£5R fer^n cm ct? < #o i frvyfs* c^m %w m^rr era «nc^ 

tw < TR^5' Rf 8 ®t^PT (falCTR ^T) I 

RTRR ^fprwpn fawn >)T%5 WT WX 4RTIR R*$R R~=1R?R TW&T ntf %]^t falRl 

Tsf?T <PI?rt fawj^ SRTs n -*Wi •5|C < J ) I y l W f,bl‘ ! ( < P (/■•Pifl ?,'l>5i <K<1 | 

wfl <J5T>[ \slM<1 i7F5R ffaR faijns, SRlfe® ?JPT w W^T csfa ^«RT Gb>M> CiRIWTR fa<F 

c < f , R m(,<p w crR %|f.'5fl fanrsr fac?i crr <?ri rr i ^w?f wrgsrftf <ir ffjr srics^ 
(FHl¥ SRYR 3>1C»*I '3RT Wfg-RWTf (RRR C^SRT FR# fatffa RR l 

^Rfast *IR§ RW RtRt RCR WRfTf C*T ?RS3T ~sR WR ’ifig* <RRt WR RR faRfsRR. 
fax. 1 ^ ®RR s/.«l ofafa C^RIC^R 'SRI CFfaR Csrsrr «F$R| •*7>C‘f1 C*RT <TR I (,'£>Rlcn r -3RR 'we** 
?mts! (FRR M Rfeffas FtW, fa^fffrs FT#. faF C-tfiT? ^RTR RW)^ SRt? ^IRS W 
C 9 FR> fa t,l> fa^ 2RRSR «T*m (R (Rsrr *iR? tbh'P iR^Ff sc^s RTR Rlfa C^fRRT ^frl( I 
C^faUs 12.3) C?T«lt?I RF?t f^RT W?T WIRT Rfw#5 ^RS faiC-lfa'S R?^ (RRt 




C^flPft^PIT I 




12.4: TRCT fWH 

loNt* (,‘4'ia | 


vsm\ w or*it v£i^? GWiwrt 

^St^TR FSFpefR' PTOTI 'SfTFTSff? W3Js r I 

sf^s, c^rr?r «<f (*rfw1So) r«ra (thrifts) 
ojt^w I tftf 7^ PWR C»I7?F ^<s, Ctr*TT SS3F*- 

■sir era tof&s ets ^iiwt cn^rr C*W 5? I 

fag c^tp»t s<f fa^r c*r c^i 

c?r*rr ?r ">r-icy ' 5 j«fRi i*in> ^l^sn^sr ^ ■s«R^'=r c f 

FT5T?T l 


'si-t^K 12.1: 12.4 stl'i'.'S C'f’llWI TS^IO M'jj' 5 , < T*c:in f-»\s<l ’S" 0 1C'l^ l“»'/P TO*, 

i.tlM-N c^a l<p nib 

*»gsf: *TPT Kr(,i><im 'lEW I 

12.2.1 < T > ci) < n 

"Sfa fTIWT *117?^ ^<T< "5R C*57T twR H^J^, 

SRT5 OFlW GT*Tt C4R5T W (TT^f 12.3 5%5 
OTsItPTf 5Elf5*l i TSfefrf (TfMt 5tf ?E!T ^5W?T ^ 
sT^T C^ft CW SR? 12.5 ^fas C’T&f 

CW^IC^I 3GilG$ I g<dr.s? SRI5 *T5 (RP*t SG^ 

CFfRS W 

*tfe*lt*ft I 

'SicMfl f.'©'Ofl fa?r 

<p.av||(»| fajj^. 2Ml[?'® <p*if '^TlTT sfl »il < plj| ^srr ‘=4ltte, i>|?tt>l 
l*R ftc > K4 ? fPT W m- ‘stel'StS *l<H.i>(.il (fa*f ^FTsRlfa 
«Rt5 CRt ' J 7W (TTST ^i?R ®*t?T H«<1 | 

•si? <lfa #3^11# G’-P'fl </sfsj <P3GS ??T S|^G y l ^<Wjt ^T|3I 
^Gt¥t*T ^«r- ^ faff«T R W *flWT ffa?T T>W 

^ht fa?r «ni7FFrra ■'Thfror i^faST <p?it ^rr i 

G^l? <f~^TI 1WG*I -Ifo-Ti# OFfaF C‘ s r*'4 i'SKl '4RI ~m I 4f.iI'lG , =1fl 
fitCsR&f "5R G '»'»<) [WG^I Sd^lf? s f^jITTs^ 'SHi Gblw (3R3 

Ssifl <P?TR. 'sf? G‘*t J 'ii $G4 ~>IC*K'* G'lf*! I 







12.6: eJFIT 
rlC FHR 

c ^ ^ iffy i 



zfy 12.5: c^<i WlTT h^k 

ei<il^<i ynyty ~Csfw c^tw cfz r i 




7 F7FPT<f 15TCW C*51T?f fajJ* 

5 $?fi\ 3Rf C iTt ^ % V CTO 
TOT 4:1C'5Vj Vl^*» fa f/J CHT 

*lpsr\ ^TTF# *CT C^Kt (SfiWJ M 

7 rfa 'tsfit : 5r§^y^rr d^tc^ fro 

cr^inr i ^n>h '510*1*1 ^mo^i 

p"TOF^ •H’5l *p|e *^c<t ^r 
T^t^IM ^PJ l ^T? ii*iOf<l U7?*T 019 I 
ifi^puT 'Wftfi ^^'5*1 

iSpTtl^y 3f£1 3t?T "Sr^T ?3^T T^yffT Cl7h<!* 
0^fTe^l<i W *PT CTUT T ITPT 

^. w Vwi h far^r c?rt : ^?n TOr i ^ 7^1 

^Tfivrbl *riw enrp?<r m? c*wt? 

3tTFT ^KT*r 3FTT CF^R* CTO? 

1‘t'l‘Kr FT£T*T *1^ I 



L2.7: \<%\* *C<iTR<T ^5T^7^i iiic^fi CTC®rnon^ ^J1?GT 
0^r8 (p^SSWlsT TTlfil^ -T^ cFfaSfc C 3 ^ 


12.22^^^ 

site -it^n <k c i c 7 ^ ctfts'i* (,^-<<1 ^ *^<i| ^t?i “5t?r pksp c*r1*t *if%» 4 i! i7 Tf 

C ‘*r«^ Z'ifa =!Rt 7 T¥*T <ffaf *iJ^ CTI^T fcfaofl CHTT TOT I PTtTf, 

?m frcw ^ rsrfz fTOPr rijH$\v *w \ & sr/flc* ta^ifwwr^l^ wm ^prto 
c%it oct? fee, • 10*1 ^w*n ^sn ^rnr 1 c^c^s 'R'sotr OCT? rrCT? sv? ^cnrft*rpTFsTpr ^tc$ 



^1? 0*Tn?t<T ^0j8f J^N«r« |$C»1 C<1 

7 l r M'TCJ 7 tt I 

foE ifJWTF lil^u T 

Jift^rcBfrw Jir^t a?mpn «a^re c^rt 
^mwcscb (fRtf^3 w t?t ^rFr c^rcr on 
CTO ZX\<] <f^?T (PTPT cqm?r C^tb 

C^ttf ptTp^Cit^ TPI?1 C 7 F^T r 5T?‘ W 4 l!^. 

2f<m^ ^TT ?^5f?l CFtW C^TC^RT 7 ltv , f ^Tt^f 
I^T? CFfTO" 0^3J vOTpig ^spTTTfr 
■-ti^-lim 0*M ‘? 7 5^r 7PT TOT ( *5ipi 


sftf 1 2.8i Wd^ frw =1* ^Tf 5TJ i 




12.7> i W3 7m tj^rr 

wfi ?ttfi fittht ipsFiRr 

CTTiRHiT •'llKl^^n [0F CSfji? JWTC;F7T 
7R "SHTT <fli 4 q|<r*li , ,« f || TFT ^ vQ^T? 
'^i’,*|] '. lT| H c^Pai T 3T 5 f*|r z<s.i 'IR-i i 

>il'3l ( .<i t ^nVil ; i 4 ’ll 

TV ](W I '.aftffc j»^wi •ll*u-R/1 ?| 

CWFIT C*PT c^l I’^’WFT Iff 

v£im?n7Fr7» pi *p*t fify ppitttt 


* 


£ 


B/ 



12,9: fw H^f ^ir<rsrt^T o^r ^< 1 # <m 
<f=W | -UPfij fw 3?i f.’Sfl few ^JT ' 5 T^ 7 i 1 



12 , 10 : .^fcsf ^tou*i ^ *®ff'Sr5c # w 

^ffesr flN* 1 5r.^4*i 4)^ ^1^*1 fejf few* 

'5r*K *|Mk] *lV>J fjfi* lbij feW ^ <T“ W l “5T? 

STn^liG'iti Niplf&e f?rf& few <T*T •vjw 
<^<? 3 Fr®f •afS C^rfe '3i«n few 

^•i^l <K3 I 


• 3 %. jpiRT <jm$.i<i w tit 1 12.8) 

*fFT? < (»*' V H liRS •at^sl-si -i - il», RpjK 
£fa1T ^ililwl 1RT (Tit T%1* *XR*Tft 
5^7 ,-r csiw? 1, |FTsr ^ flg'sig 

^./jhTr •r i c?r c stei FT&t *ii*n&T 

wn^rn^ 1 ^ fit snrnpnr ^rfW 

■ )t f ,( T? : 5l?r^or 1 

123 ^e, cfN^ta a*r 

‘THtfl 'STT^T CWyS tfTfffT UT5T TIPIT TFT 
tTriTT iflWr ^J®T TFT TSTTSRTT 

(TY^F* Wf T^T TliT | TTt*TTTT Wife 

CTlW TO ‘TR.TTWTt PRI TJPTFT FT# 
3,|-o<i^ tiT^? ^FT a| , j«<i TSY I '£> , R 

2TJt TF^ CFRT CTFT ifl^t VtW *TPtf TFT 
C-’ifi? ft* CTP7TT WT -th<1 ? 

«£I«T 'tfSil# ■’J^fT k~u<[.pfl- CI5fT^ *TTfe 
%r *>fTCT TTTFT CTTFlT WI iHb<1 ^?r »TT 
TfeT TDwfi? ^ 'E^TSTt'T TiT Tpft^ UtTT^T Tife 
pTf 'TTiTI 1 TTTFT WT TT^T W^T I ^T 

■ = 3’l# C^lV'B CWTTT IfepP'S TIT. pTFfT 1feFF4i 



*nr- nit cifiw c*pi ^sisf i ^tr fafijsr! 

^ cw i?Ftw cw «aw *i*irc?t?r ffp» m wz&\ *at «n?f?r Wi qvB 

•:wn?T </ vrtL v cot ^ b *m cstot* ww* 'ia^i i 12 . 9 cwi/tti 

ftiwn t^nrsf ct? <i«ilt»?i^ 1w cot <f*ico s ^iw i 

■fl^ CffW C^&e */«1 < ft?i r l '-l^s ^ifetGfi ^TRI^T ’TiRf fe» t^rTP *J«T ^l*j‘3< 5 P?J3. ^lOT 
-s;^^^l<I TfpSff f^t^5 %1 3TW 4Sl3 v ^r *##5 ^ 5^# .TJ fv^gj 

toi* -?i?r^7^Tiw • (eft 12 . 10 ) 



fft 12,11: C^RP C 1 ^® SHIiSti <W 

3Ti]vgO W 


•^nm 12.2: vsTiT <51 fi 

JBvsfl iW(3J ^1*7^. ^Klfpi CVfll* £^T*T ln(;<p -OT 

^rsRTI WTm $lCv$<* StttJT ( fft iO> I CtfSfr 
STf^ 5lff fwWf T[f«r MC^Tfl CW. 

t^^FTI <J0 L CvS im ^3 ’ftT fc* vfir 

f'^i^rn?? 1 

5M05 / Ih'if# TO? *1^11 5 \5 ^TOSf? <P# 1/ 

ejtf Pr^S, f lTO?$ riffli i\! 1plT& .S 4<T TVr7I<^ <Pi Oar si. 
^i*t <nr^ R2T5T to!i wire wrati tww i 


12.3.1 f^?F?r etw^ 

wrsraT wiw t£iwr ^ 'jht ,i^c<p<i <;»i«pca iw*Fi ^<r< Frtfrv? »;*ra 3 C<^ 1 

«rwRr viiwi '^>K.fT<i cowr 1w 3<»ifs\9 5^ 1^ns» ciffw volt 

^3T 1 'il^l CFlW V*Kfc i sf]<Pf^T =31^ ?}Wl 5^1 1>li; ^JSRT l '.'» , o<i ftf^f t 7 !^. 



ifsr 12.12: m ftps. wriT ®ra <rMr *ipf 'it^ gsj ^ i 




5?KI1s« ?TI i.^FS ^PtTI 5[ w»j‘«<i i 12.12 

fef*ir,\A '-SI^PR *?S<r i ..M 7 ^v Ts?fa»f *JTW! ',t>l , i<P '^f '4*^ 'STA W*ll Ii<P?l 

'oisc^ f?f*rtc*Tr tysic®, '»r?ffr> cs®?i ar^p 'S*f^r?r \<i^ sot i 'stots '.®®ir 

I f?IH iA^ 1 'B^l'CS tT'Tn? Sj/yi (£|fp >$'1 A* l*l»$ *J , 6l<>l‘T >'!5t’5<P i'**f*'4 w®f% <'<?|r ( < <£|3I5 

&m oerp ah?f 'wf^i ’ii'S^n i:wra *rrw ^ *ot r.ifwsp c^hiotp ^i^wpi i 

«iraw fact? c=prt \ ‘r 'j> i*^«p iw^l 'S’Hf'.fl ^ i't>i*H*r< v®f<i if/)- ctif& 

«ifl^(;<?» ‘S^otta I^ot» Iwr i 

*if®? «i<i(5r;-s fW -iW*. wr 5TT «tM ilar.«r- fsjfi^ ^FPPRT CijlW 

AMf! 1 W V ITC% esm «1W •IWW C*RT*t wv% c 5 ^ *jTOT A# »i<i(br.«p Itttm 

'.fe fiTCT l 



12.13: <VJ||l^ dl-on^ i fiSp5 <;•*£<*} IVf^T V^lfrr^p,* t^T 1 ? «| <ilT o?Tl77D 7R 

isltrr WT? 1 «IR^ 


12.3.2 fePT CTI^J 

vi|<pfp '5'fTS?«T C»®«l faOT ^ Alfa OTlfo? ?B|tr *TI5r 

»n 'ff? 05t^ iT^ks ■$!?: ««T3 ^ £oim ^ 

^npri ifas wsw *°rt^s ftri^i .43 ppt 

S*fa 3PT *IT5 WRT Cs^Af 4^1 (ATTSIW 
ijwr sji ^Brrcswsr 3 T<it ?tt spots t&m ?i^rpi 
fs'jm Sl<:lt^'® Wf *ife*r^ ii'fl ! ?l £*!% Wt 
^ITT I 'i)?r o$l8 r ii',<p ’UTSTST vS<Pbl c r =i ^ < T > 1 <p^«ll 

< i i ' , .fl "5 *it fistspp f.^*wi ^i '.<i-- «rc»n $/.<* i c^if^ 

^*1? AT 'T'T ^ A ,i?lp*j (^^PTSf ^l"fe 

jwr : 4^>5 *nfen 12.13 4] ?j?ssr 

4<prr) r.^fSRis iC^CJf r.wrf^P 'l*jw <MT^i 

^KSTI 4(T?Ji'.?' I ' T *f/$KIU*'f, r T> 1]fw itT^ ,',<!> <lflK<) •fl-<J* ; l 



^ 12.14: '^JTTT"^ u*n^ 








^ us cwf | hR ■'tmw RR$ ■src®t *iMIh cStt <p-?ic<i i 

RR c^hth Rttft wgr £®R w tot hi^kt ^rtrr *iw ■^titth Rjrs, 
sFrft^r R<f ‘hR^t w tttiT ^trr tfUtt cR?tTTt?r ^rtrr wft Rrr d®R ^ 

TFF RR'f (X<J’(/-® ®rt?T tRR'H TT?F ^5^ TWO® , 1Ti76' HtW ®R ®[RR TTfS 3 TCH' 

ortt <rttt ^Rk ^R ^<i# ^RR <ft «i^»<i <hR cfR ‘Httst ^t# 'sh^iw 
cnRte® Rw tnItt cnRrrriw Rrr ^trr RSFt R^C'sh fw *lRw*r <k?t Rtt ^R tfutt 

TtTT HtW *TT _ ^l<tlH ^ 0® 'S^' <p<u,<1 I ®R ^FR ^St i£|RSt irflft '°M^I(. r l tTMti ® > *FR hR 

RSIc® R^ ?RR <mItiI ^ tt ^R ^>R ■*RR ^t ^ ‘jw '®K(, s i ^iR ^stc®^ 

eTF^TT I 


R^it'sn 1w -hR^R wf?r wv *llR<iRl *rlfR^ tfR^t ^ w® ^?r, ^r wft tt 
IpIT® «ft^ tR ^fcFTFT ^RsT iR nHTt '^TIT-H RR ®t?f 4*FT®I'T( ^THTTf ^1 (TFT 
T# ^r R^ £Rt5TT RRhMTI> ~*t*f ^ eftTF- TRt *n*FR <K?T ®*FR i£FH'»lTI 
R^ eFflRs <FsTTT TFT^FT >|VlCil^ TTR <K*wfD(.<|> RhTT TfSTTFr (Rtt <K<T I 

w>i*iic,mM» c^Mtt^ ^u <rR 12.14) Rsith ^srstrr c^rtTrt 1 

ttRtt ^ftrRi^w Rrr tH wfp9ttt wft hiw <rtrr efr®rRsr wft Rz^tst 

^c®! <pw tF^ Rjts, shi^ ‘Htrr ^srtrRFrR ^c'® ®IIc<p i 


12.3.3 <4Rrc^ 

f%Rr TTtR^ 'SlRifblH <£KK ^ ^ iRtR R^it^H 3 T?TrrH‘ C^hR W 


Rt® tft R^ fw HfeRr 1 ^Rr cRR^ ttR efrrt'SFT ^?r ^rt ^®Tw 

wFti >£iRr ^TfifRTr titk^ ■ ? N 3'F l W^ R®^ R^ RR^sR wn ®R 

^tHRRhR Rrosf RrosR R^ -hR^sR ! ^4# ^vi«-nc<j ^Ttwmt tft h^^fR 

R^ ‘HR'iRl ^?r ®^Fr TFT TtR ^sriT i£R# cRw CW ?rfw TFltTT cRw C^3fR 

cfRww 1 


12.4 Tsf^ (Rtw ^rf^wf (Electromagnetic Induction) 


^srFrat ^Wrr^ bww ^prRt ^ra-HtRw i pr® ttR ®R wfutt^ ^itt w *itw RR 

(£FT^ cRw CWTH ^RCFTT W WfFT! ^rFTTT ^ cRw CWRT ^RTTFTT W 

wtFt R¥ ®kt ^*r- ^r«R cRw cw r Rrr R^. ?®R wr 1 R^tR 'aTrarRs 
^fTT TtRtiRtFT C^tTTt ^RSt ‘HR v 1I'R ®t(^ ^ITtTT C® ®?T RR cRw CWTH ‘HR'<r®R' Wf 



5U C*I5 '759^ ef-SW-l-T* 

*t% ( EMF ') ?.«f% 5?T ct&t ,?# 

<^S RtW a<flf^5 <I>f]r,« “’fTTJsf i 

>i|# f^En# flWRT ^ rr3fiT|T5JIT« 

i.ww -T>fli s,cns n%ntl 

iTS^) fw TRt’iRS r.Sf^fpi ^rfipTS'T <jsft=f 

'.,«ft ?rr i 

■•i#i sri»rr Ejfw «|ijsgi 

"Tl^TTWI '$% (PT? 

■^teif^ni c s«^ u^T R"* fjW ciFW7?ri 
5?t (5fr 12.15* 'Slo^i •aiisl'Jf 
'.'liWiTTrrfi ^miT 

sPrre i;tf>rc® •'PRT i ‘strict tprt (p^gi 
i^t?i (Riw ^r ^rRr<r a’.'rr ,; 5rr^Rr ^iwr 

®(*HW sjRTJR faljR gffifS fJTJRT- WRT : S7^T f*fT7? i 'SlRTfli tjf^f PfSF 

<p1% ^fill.T'l^^ , <1‘jiC,>4ifl f®r^» ^if*)*!’**! C*f«l<W ! 

®3f ‘wrg' ^rsnr -^rrwi c&s$ w if*;M«*i wft wtt ®^s&t 

tf*"^C<T* i.aaft f'twife? M .!}Sn1% 1 '3fffT t,<ntr.«|t'o|t<i' CSTW C^BJ 

<> )lfl*l'9*f ^*flr,-a iSfWl'S 5HWI £l‘FW fErau iRRT^s C^StST I coefl ,&P*^ f.^F® 

*#<PSR qiriflNwr ^TRT &V.*Pfl <RPJ?T Iwfa ®^S3T ®T-. 

•‘wsjw f^tR eRrllTs ‘pfur.tj CTRftTTT c.sto 5 f,^® £sf?r wi *jT*t RfJItt c-whIlt.® Cfjt^ 
I.RTS " «1% WTS i 3RlT ®W1 <TCWlV.«*> ®WT ; 3^ rww CWI S$T «l^i >ieofr- ^r[ 

fa«l» •97*1 W infw 5 iT^M ^T Ijfw '3|M!fJ TfS*!# ^Pj 5 Ctfl 5 ^* f.*F® ^spspfT TnTlT 
TTliRT ' £f®rsf tw^tiIDsj ^5 in«lii r.tf? 7 f *jf*t i^iHrC® (JpTW CW t®f?T Wl 

®<3\; Rf.r'R <p?H trr '51^^ •‘Wiltf.^ 7 ; SV5?I i:uN«7* iWaM 

TRIRiT '-i| ^twC’ I W '^5f*TT RRfR, £I<IT^ *' < : TRf 5 rl TT^Tf |*]kjR ?RTf5 7®% ^RiT ^JTT ®^I*T 

®®lf^PT7SRir ® ? J s Rfl?r- ®'(?f <P 1 K|^ fRJ§ f<RfR fRT5 < r . c T»lTW~ ' I J5T?fP <PiM >RiTT '^rr^Tl^: <PlTr'rf^ 
fw^ «{(jb ®' j n? i, e rsi'nj?r l 

RR< r<i«j?|]i* WI •TRfTS ?JRT WlD c.(3» ^ 1*1 r.bN^ '.^Fli 'S^STIili '^l*T 

fepjR si'Ti? fji i ® «fr[*'i vn^Ti?’ qd~ f^ffpr fe? <i*^i^' 1 fw^i 

i , . < I i lf/U f<I5jR ^RTIl'i.'S *>(.<1 »n i 'Q s J>Tl® W*? ^*<i<p]R' »(if^»CS) i7151W f>P® 4/.*l 

KRrrRrc ?trt i 





12,4,1 C* •(!«#<» 

• i; tW *=T<i r.^lljT ypSFi (<\TQ\T<\ 'T-frl^irff IT^Fi I'.^rain^T iy<j>TTi 

tfNjs* W‘t,m 'TO 4W toc?i %?’£ ^n?ir sir ?i ctbi gra i •mtot 

■^*i' , 'sir,<) frv^i Tit^. c^it>wji <=«jc 7 t ^jtw artw ^yfRt%i Tispjw sir r*rai '.^I'fw ii^r 

tfifsn^ *nPn3r ^ja ? 

3pr«|Tf- ^SfTI '.*i;»ifln«i '5TtT s 5f \FtW I.vpc^fl ^TO*. 5T^ •?! O^P 
t«t^ 3.C*i I M^v*- 'SPITS' ?»f*i^ ft I <r-r.?i ?ir.<p W5RI ^JT^CJiiW. vo? <r»r s «^Hir,<- 

CTigfcn ^ '^r.«^l <TTf»ff<iKi < ^- t^f^c £?# w i r.^4 osr*ii r<ii>o £5% sit i ’spftfe fef^r 

C 3 |T^?Rf •aPISFI?!^ .'*Hti7T ..w f^ %TW; xf<rr5 ^ j|f5r .^ffTPT?^P ^!MW» f?3» tsFzF?. 1 atf* 
f^i^2 *j<TTb r,frir 


12,4.2 am^fipn 


f,bl*si«T- f.tfW* ^ 1^*1 •■5*1 5^ PPf^ £51% ut|f& ^?r ,gWPlfl<f £5!?} OMil ?ij l , gl par'll j<t 

?PHSf <15 C.<I ^11?’ <SRi 12.16 fli f* 5i)3t5l 'sjHi'.5|<!l<j f^vTl 5!<! IfSrl <T1 ^l?l 

5W i 4? f.4»IC<M Fft ’ttc-*) *lfsi«lSi <WFfr?rr sreiW- apwit 45 ®r(ij«nlt TRpFi 'T'FsJ 
'WWf fTTJrr? r.s|*l ••in oi «<i i.<FI?F 1 T lo^W 5 T 3 *T 4 ' <p*ir. 5 i^ u ^fT^" 5 f)f^sTj M nr '571 1 WT*TTTS 
.”.Sf^fr7?Tl ' r .<TOfK! 0T5) vtlfti dl^TTl tfjfrf ®tl*ltt?lT 5J3IW | TT# 

C'lRW ^'iT^ n^i ^rrriw *ECwr*' ^ *t*n fajwi 57 ^ ts*«t c®Ti^ r.s ®3 '.Wj 

L 7 ^ 57^r kf)*^, /T# Gbiw ^ 'V^'fl a|!?l*al^f?T C^TTSt*! faCtf ^TTf^T l 


^rspTr 5£|PT < airioY.'Sr^ 

*ntat¥ T5fit CTi?ra ^1^1 

(Sj^ ?W ^l-n-q-t.-i 3fefrs. 

uD>«rl , i® i , < biV‘f' '.‘it’Oii'Tt ■ > li<i < i®*i SCo 1 

C-ri si<i c& r&ff aFn <1^1^ ur«[ r -iwpt 

^trcw <^pr*rtt 

'7=# tr-^lvirl TTC^ OTl^ltl SFlT^R} 

fwTTr cfiw r.^Fiife' nssn^rs sts 

•siri 7 ???! -iioi. is? ^fs i«T«*i i Fg ' o tn7 4 nT <pc-wC°i 
5i|^T 3f®«5l?R5 *f% <?1 ir’/lfp JjafSj 
•?<](;*[- lilWl r,«T^t fuF:* ’?] ajt^ifl '^iFl 



^ 12.16: Iwwiiro* eritsnfi ^tc*t ••if» 5 r 

<’W^if*rtlPO l 5 7 TI'S 't'f.lltl OTW 

*»nreiWin*r 7"''Ti vp?i 1 


<M FI FHF'S I ift RSFt’f ^51^- 1£|^# FFFT FfF ^5RI 

‘WIFI ’IldlFll* 2(Rt»ilic<P WT JahWk I 

Jal*i*r4M Rf Rfa<rr ^5m ^w<2Pt fog; twr <ff *ttfo i ^ *tlt*r fffbt 
nfri? R^lit #r ?r1f ^ ^©KFr ^r Rf* ^rat f FtFfrsr stfF wr Ff Rtf Rf 
(Rt coin's? (w® *tif i ^mRf %f?t R^ur ^ ^ Ff*r ^?r fi^ft c®t^w f*t 

$*r Ffo 3F I %tFF R^tTt *lRT F*W <R ^?r ^FT OStF^Sf ^[^iFr Rtff 
fff (frttft ^Rt c®t^sf stFfr wr ff fif siRvi iR wft <4<r ff Rtf ffif fif 

FtF^ST CW FFfSF^tFFtF FKWlR WIF I 

t'sl^l wst ff frf FtF fRt Ffor R5t fSIftT ff ^®Kft rIffT sn^tfes 
W FFF %ru RifFT ^wf CStFfrSf 2tFTt^r Wf, CFFFR <FFFT RFF Ff*f %F RTF 

fo*Tt®T FtFS'ST FF FF W^Rxp '"if^F FF^f 'FF F 5 !®! Ft F>F? ^^ftF '•fR’ 

RjFF FF IWF ^F 2tfo FIFF •‘p'sjj^ fc^Rxp ‘“ifs* sfFt^t FFf Ft FRf'M' FFt ^F 

VI Rtf, 4Ftt tmwfF stl^rtfe® f fRfTF VI stFW wf ff FtwlR wpf Ff 

Fit FRrTF VI FF'S, F^Ft FtF I FFt FFWIIfF #T OotFfrsr FF^F FtfoF FFf FtF 
'®t§FT FFTfRRjTS, / FFm WTFlF I 

FtFfFFF ^FttFlF 'SRI RlwNF FFtF FFtFt FFF I >lR>FlM4 ijN^lRN 
^1F| T3RTS1F ftsRt 3F, FlFtF SftFlfF ^aFFt FFFR FFFT %fFFt FF <£PR. F 5 F5t'9 
<£1^ W ^ I 

filltsi# 4Ctiw %t^ ^fvf n P ^K FiF'ilR 4WW0 n s ^?r ^ft 

ert*rtf?T wift V P cstFfrsr «t raw wr ^?r ^ft fif^iR <i»ffi f c*t^%w 

^Tlt «jIf '©li( ^F 

elt^lR wift ^ I P f^T?, eFtt^s 'oKfi fif^iR wift f^F, ?FF; I s ^f 


-§)'■-© 


^fFF 12.3: 4^1# Jal*l<MlF*i srtrtF TOFR %F 100, FiF^lF <R«Wsl 
1000, srit^rlf^TO^rftF 10F DC FirtF 1 



^fcFST: Y?T! L 7 F 7 $ *Tt 1 


'Svrl^^ 12.4: vfi^n? gl^fTpSfrof? €f!^3TM ‘fttlfcts *fitU 7 R 3 T]T 1 00. '^7T^T?T 

1000, 10V' AC CWFfl < ^um CW^f ~W? 

/?2c\ /1000\ , 4 

M^/Mw)* 121 '- 1201 '^ 

Svti^h 12.5: ijT’>i Ui&TW €|i$#i|f^ 1/1 €Mlf^a c^k/toIR 

'K.'flfcO 7 f r $ <M(.51'».* EMlfeu $.0 

^5?T: 

,s= (|) , '’ = (^) xi ' 4=o1 - 4 




«T*t: 

1. csirtr rurt >ii^ wti c«rup w TRcrr?r 

■^|v Hl^tTTo fclW srfw CRR c>|B| tjaRTR Sti 

OTUT? 

2. ?.0^r*4 fW RRIUTR RR7T ^|RRRl iRTteft SRiT 

FUj^ -Sf^Tlft WlWf ITRFT ■ t frtT>K?TT ^F¥ l 
c*Tr5f "®t<r N(,?i ‘ii < pR> ■°fTTu c^nrf "^st^rr •rrf^p’ j i<i» ^>l?j 
fco ? r wsFFtaiFif (Tf<rt ^Iwi? (7M? 

3. T&ft c^rfttR w~- RnRr rt 

fto Rt rrt crtur to rrrrt rto 

£W RT1R (/PM^I 3 TT i 5W < t Oltef CRR RlflM? 

4. ' 5 J?<l^t v£t<F&T 1%*(FI fRR. 5'S<l c*i & 0 * 1 5 j?*«lc.<N 
1^S?T f.R?F *Trf^ tff^ c f CRR 5 ? 



ssfa 12.17; sjui<r iss<i ej«i>fi? 

£ 1, iC , N ->i*ril(:<H ^r<ii*«i 1 


5. rrr^ra fcsfc WT W- RR RRHTt Rf3W-R.<p RtRf %$• rut 

<R0®t "IWTRT [•'ICT "[CR CRIR I *(,<!> RTJT5. SPTII? 'S $(,< R^T I 
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wm-- 

1 . i>w «ra frara 1 0 ^rnsra iiw* -ww era c«ra<T iwr 1 

*l!brr fs^ *rara w H c # is £5% ots rawra 1 00 w wi 

draw C^S <Fe 5R? 

2. (i^« 7i?«tfT ^T7f 50 ^tvT f^TCJT IjS^ST tWF 50 '.raira WFi 

i,T*tW i^F?f *^c 5TT*T? 

3. 4 <pft» r 'ffe%r s.F'i'iura <.raw '.^ rat?r *iraira wti F w iei-B) wg** 'Kitk i 

2f.7i^r.-i<| Vt%*t% T^ c f WT WIT 5Tq MfasjFi «pe 57TT 



ffa 12.18: '1'fl*ET i*rcs on<i*t» t^Si i 


4. 12. ih cpfpi <ra ewi eRrafi w fw <.ra>ra l^w sprffee 
b. ifl#*5i*ivjfii«i snf^ifa^Fi Aw 1 00. ^nra 1 si' AC (w r^w\ 

1 05V AC Miw 'TR^FTTfg =ro m ^ tusijt <Fer 




4«iMmrr?r 

Wfi^tsT « $W<NaR4| 

(Modern Physics and Electronics) 



Werner Heisenberg (1901-1976) 


y*iMN 

'Oirprm tf wpfH ^s1%f ’bmffwtnT i 

■'’brN^^lCHsi 'swjvan ■*iNt c^n^tsi 

*£H% (TTtCW *£sP^rT¥ CWt ^ | C^rt^T 1 ! 

tfr ^ <?$} 

CWt I ^31^ f^tlT T fl^T ^5f¥ W 7 ^ 

^T^rfiFTlEPTRr ^5 ^r i 


13.1 C^Tf^F - (Quantum Mechanics) 

wro 3 ^it wiRr wro w; «ii<p6r ww (Sri w, tor w ^imr to 
R^[ '^ilc cf il6 r il <P«R. I fTOTO ^TTTO 3jjC^, f? 5 ^ R 5 ^ TORR CTO v =Mlc cr il (TR^R 
SR- 'STRUTT WP*, TO «lRt TO <R <U<*>Hl <TO <3TRRT f^ <R <RR <j<TO v£) 

'iT^5T^ff^ s f liR^r^ (,<H|(/i '■•■=) I c c 'il<i TOT i 4^T toMc/t- 'aiN|\» 

TO (TOR (TO 5 ^tTOlTO 5 ^ TO (Ml R^<W ^ TOlJT WR 1 6RJ 

^<rTO (TOT ^[$<*1 I 

TOR TORT TOR 'JSflPr R s fT; 4R 53 TOf, CfclB'l^fD TO^- 

TOR I TOR TOtr ^^ 1 wt%T W *|R ■**£*! ^llR^M TORR ^R ^<fcLH 4TO 

<U4^M TO (TO *\fi> TO SR TO tuts WPf! ^ -UTO^ l^fwTO' TO^R TOR <U«R<I TO 


C^r ss TT TOT I 


ifP-FT 9f,l>5 a I^C^I *HG 0 11 '-‘3$ »llft» <? C 1T? aTRW a<A9 -TPTfl '5f*1vS 

•a^ 2T'| *1# I Wl'€‘l fa 3F*Jf Pfa «PT? CW3T ^ W 

‘jcGl^t apfK '3|K.°1 1 *4?^ r= TTC°f a<H* >4^? ^ c ff ‘5??. 9f,T|<iyj*l 3 (ifal Wp ^TT 
•fl^Te ~a?Tf i oNm $W.a| t^i* 1 3R3T faf CSfpI *|Fi>(3 iflUT '?jg^ | 

0*J <P tWP *W fa?RP C*T^TT <TRT'5T *HI~ ft®# fa g^lfa 3^ ^5T%fF <?T 
G*iG4h ‘®T T ft^f TT ^TP ' 3 TT7^t 4^61 ^5?^f ^riP*. WJ ala (7R* W5 "SiP 

Gref'S Fa ft •Jf.sl 1 1 ig<iF?G 0 'I*I I C<Mc*il "SiTi^T *iFh p ~51T a 1 90^1 a<i3f I ‘ft 1 }. %(,<! 

h 

A = — 

V 

mu?? p vm «<ig<im h ?J7% mss^i *tHr ^ vv§ 


h = 6.634 x 10~ 34 /s 


raPTRr r?r *jft 50 kg 5?r ■pirgftr 4fa 2 m/s <7rc?r <TTtv5T.g wr <faf*rRr 


p — 50 x 2 leg m/s = 100 leg m/s 


<j*k.si3 cmp’apsf LTfcfr 


A = 


6.634 x ltr 34 


100 


m — 6.63 4 x 10 36 m 


411j C5i» C*f 4T6T <7P*iP 
<TF5<I 'WPRT C*i^- 
fa¥ 2 ft 7 jft 9GC'i<tyj»i- 

0?fl&t“<i +1(751 C5Tt? «P t tT fap 
ft(,«i(?*i| <K*li filial fag «fl3T 
fa$PT 5TCST 

■‘IJ^Silfl 4»FT ft>% ft Pm PlTPP 
*p I 

^VT T»fRlce|t er-( 

*9^1 "I I'M CT, 'ifa i * •JPRT 

5 (ft 4<j>5| a<1^ efTC^ 5|9C C I 


Ax 

— L I— 

_/C 



13.1: <3^ •a’rc fas 5 i 


C 5 # #^W 333? "3f«il<| 3131? iSpT XT* 9-9, 47 "5^?# 3^ ^H*IP 3<r5f! 01^5 

^ ip^rRT ’n-sirf shpt c^ft ^nm*ii i 13.1 ^sippt c^upt «a^er ^mr ^rc®i 

9ft^i "5? W&*\ $ft '-9| |<i»|<i f.b^l «PG?in?: spr»I ft al^l 9 ft ’•) K.9f ^TP^PT&T ^p ^llf»! *l(*i 



psWwfew# C^fFT wg£5f gHlfN Wg^lg >JMfw3 ggt W3W? g>R*tft ^ ^RTT S2f9|g 
g*ftto gggg aigftg «ggf5 cif& aigstr wtggtg <plcwt gHtfi? fg*&gt eggftg i 

argftg Wtfg gfg Rrc®^ g# C^K '®?igR(.'® g^lfi^g '»*c.<pf fgfgl WT ggt gleg? ^ 1 * 1^1 
argj> ^gteg cgegft fw gg#g gar wggfit wgegg p 


V 


h 

X 


<Mewt w frrgj X w fgfwsteg gtgew gtgg wgeggs w fgfwwteg ggew gtgg i aigteg 
wgw TjfNr fgeg* ^fsr fg'Egit gweg eg fg^tg wge^r wtfg cgf*t wiggl g*eg w tw 
egg g*gew gtgg i eN^lk'® <aegt aigstr fagit c^t- ^ wtg wgw fcgj ^mh 
ggg ? R'sUifDc'® '©^gSl «ic r i<p R^© cg^tteg wegg^egt "©gw £ggt c^w fgfswteg w £ggy 
cggggrtg'sg i wlgwgwtggrwtgt »rtg^r Ri - '®'»leg wgegg^ cggggrtg^gi 

©Keg grMtg6T #f gtwtw? gfg gg g^gtg gie^tt aig^t wr gieg* ©keg ggt gfg 
©M^kRl '»i(,E'ii gs^g «tHc s i ©g(,<pf ©iRFo© geggtrr ©iMlg ©gt^’f ©kgl g>eg wheg ©ig^h'SI 
wfgf%w ^eg gig i afet sjtc'sriglc’fg w^lfNiF© wfgwalg ^iar i afSftg- ai©teg cg^ ^g 

h 

AxAp > — 
h = hjlK 


eg*tleg Ax ^rg^gg wRrw©t (Ax g*g g^gt gleg wg^leg wfg’wst g*g, wsfK 
^rg^rSt ©leg I g>eg wtfg), Ap ge^ ©gege^tg wfg“f?g©T (Ap cgf*t g?sgt gleg wf^gwr cgf*t 
^r«fk ©gegg w wtfg gt) i cg^ egegt geg gt weg afet fgwtftegg ^gwt- aigsggg ggg 
fwtg wiegt fgwRt© gjg, wlgfegg gnei; ggg wlegt ©tegt gagifw gigseg ©gg wlggl gf^ 
fg|©©l(,<i argt wg^tg wtg wg^gg cg^g e<pgg i eweg gig afst g^c^iR g^g gt! 

R'teleH ait wfg'swt aiglet ^ggprift stwtg wte^, gw g^g ewiggt gtgt 
ggNR'feh fer cggtgwt gweg wigt eggeg ait wfgwstg ^ar e«ftg* teg^g-egfeg, w^- 
gggt^g g^»t wgtegg fgffer argtt wgg c®R ^g- cg5i^g» ggt gg eg^TgfgJfg egg^tfg^r! 


^gtggg 13.1: tegg#r egg 


g c©wg g^wgtggf? 



13.2 faafr wf QwfiJNb' (Theory of Relativity) 


’srr^^ijt&T'R! c^'TM f»rsf=r tpf i^rl&fsfF ^5 sriizv ^ 7^1 fazi: ^ ^ y 

(i) <WF#P5eR ?R 1 5tiPfRT <*Rt 

(ii) *HCTlfl *tf5FT»r 7R gn*r>TR 

■artSRTt WtffT, C^mr *rRt <3t ^3r 

'jH> v l'^e 'slfll i^R 5 h'^s) f**eil 

'5T 5 JT >31^ i|l*ll'1 33*3J 3 J3T ■<.(. <r l I ? 
fw C®T '!sr|iHI<« , »2 <4^ s -?C'5 7iR~ 

TTfiTTR (R*fG fejf ^.c< (TFT? < Ml'*1lnfi? 

■SI $,0=1 'Stlw*P^ sK.'ll *FR (TNT I 

•rat ifcr wifecy 

'3Tt¥ k£I<R C3lVl|<J <Pjjf ®fi?T <T7T ’STTC? R<T 
«if^n',<i»r V, (,'S|*l[*i <"J‘i <£IC^ ^ -nNJ'H 
*£J3# '•aiK.sW# II SW'fflil; 3Tfc?lt 
f iw WtfRt (THR 1 ^TC?T v£R» ^R?R 
WRIT C$U? iRO? 5 ? U35 | ( 

13.2 ) ‘WR ■sM ^1%, Bile'll iR; C’ftR 5 
3 ‘TCI (f^R^t 5' W I3 MCI-- ) CRC'3 i ( j 
‘■RC'.i v li^>4 ^‘pIu [$ i< p TiT, tRTS* 

‘ft = H/t 

iT 7 ^ ie»i c sew bi|csiI<] eRt 1 

j>f»iG ii<p ‘T°^f. c i $I«j c^*RF ill^tn b°1$ CKFR (.-'Bf.<i '5||*p<.5i 1 sp<p$c«i 1 1 

<RC5^ v <7nR -jfr 'spp'fR CR "CSivR” sj«?R f^Fff> w 

(717 / tpo - ^t?<ra ttr-t# vl TRcy rc?t ^ r frfnr Hftft ^rit vt *pRy rr 

c> if.® 1 •‘pR.'SfB esi»jl*i »ie*i ^r fps?t t?ft> tgr?t fsrt biic®! 1 ot y TrfyuFsr »p'.^ie? 

f^ilFtlRtfTR i»ai*i*ihTi (TFf ?m-. 

V// 2 + p 2 t z 

Aiii!rinj|sri <it«icte»i 7 i<r srwivrnr ■•siiwm wm c *ihw, bis lM*im ^iKSpo j i»iviw <ifw 

L <)p| !>K(, e 1 



13.2: (a) f^ (b) •tH«ii» < » i 

^lR?jW #tl 1 
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Vw 2 + V 2 t 2 

t — 

c 



wtf*r t 0 , c^W<t ^p- ^t%t 


H 



<MW& 





>1<(,fc-(,*l WTRTI ^ ^f& 

unit ^ 's®n>-*ti®n> w fowit* i wK1?r ^ <$%$ t c®W<t ^#?r 
^wrr ^sp t 0 c'sIhM "^rtt i fp ^ v c^f 

*tt^r i v ^ ^ ^ ^r t ^ t 0 <iw c^im c^ ft¥ #r 

"^RT^T‘ 5 Tr5' I CW^ V = 0.99 C ^<T '©i$,C. s 1 


t = 


yfl - (0.99) 2 V0.0199 


= 7 to 





<ifo d|t*T ' t r*f ^ttst ^fstrr (tg = 10 <ivi*i) ^Kc g i ^tpt 
*K ^ra* f^¥ wf 70 w* w*r <mr fror <?t *ff&*r w*ra 
Rc^c<i ^77f i# <? fw^ ^p“ w ^?r ^T^r 8 5 c^s 

S^I^K 13.1: v g 6 i r ilij c^W<r <rfr v crot <ikt^ o»W<r <rft<r p-il<i ^>I*K3 c®t 

v c^f <i 1 i '^l^i Sc*3fi31 t<M ^ifw ^ *rt? fpf <pir5(,ii fw^r ^§fsr cro - toi 

•rf c * r ^np <rpt w c<k.^ c 5 ^? 

^5^: f*M% tof R<^ilT3R>il5<i wf?r sRf i ^t?r wr c^usu^ C*Ttt<T 

c®W^ ^ c^fsp ^pr *t\w& tot ^ ^ ^Iw^r to ft 5 ^ ^hc© 

TOT I (7T ^JtTO" ^1 <R ^RiW'f <p <|(.<1 - '©fa W ^ffeFte TOT "TO I <4^ p £RM 

<p<] 1 ^t¥- ^ic*i ^rt?r <pc 3 c^ll^l TOft •rt i 


w sTPro ItTO >1^1^'# wtit Tost pr w *itw fw wi>T 

CP^Q (TT&r w TO# I WTO '5TI5I1M #^T (£RT WTOl (TOft «fR* WTO W# 

<#t TOl I <lpTOl?r f§TO 4>lfa<l> C?T ^ WlTO® ft^T TOT *Ws^ WTO P 
cti# Wk[ TO ^ *#<^1 I TO TOP >#t tTOllf# <lpTOl<1 CTO 

^iffa 5 ’|# Pips' top p ^ tt ertrr TOTO crof pil wkw "TOros otic's Pick's 
to totof f#k*tf *H$w»k 5 ip»'* tott wiTO TOT i fw ^rPrat f^n1w®tw -^1% ^ 
1^3'^ c^r- T5\$ fsr^s - ^ iw ^ fw ic< ^ c*t^ ^c?r 

^rt^ iw (To?; ^It yin k,^ ^ w <af8t 

" i ^ffl ,9 j^r wr ^rPT^ ^sfu £R3Tk5f%?r ' 3 tsttt Hj(.<p ^k^,! 


^977^ K®T "3TRTl^ ^Tt' i 1t^ 'aMi’olM'8 ^iNlT WT ^tW, C®W 

<PflC 5 'R (THTT® 'PT^ 'SpTI CT ^TSkM ^PTt^t ^ G T 3<P*I ' 3 T°C<I S I t>*"1 

^?r ^ (7r5t '5||V|<ll *iT5tW ?T«^© ‘'Tilt: 


L = L 0 


N 


v 2 

1 - — 

c l 


<^pttpr ^rk'^ % (TfKttt ftp Mi L 0 p^r ^rtP^ ^rk^ v c^r »if^W ^nr 

p^ L ctt L 0 c«fw i 

4k^ fr33«i w sjF* c^r ^f% ftw p& ^rNpf ^t?r ^ c=t ^ fp 
^ ‘ 5 }1tff6it ftw wTO i wkstt wpTO c«kw ’jitff »iw nipf 

7 r*jB'£> p?r ^w^rtft p?r i ' i st?' It'Sw pit ^ iTkww c%> 
C^f&P^twiwj^rw C¥7TO! 



W epfW ^ Wtt ^r TO WsT W to I 

f^r ^<i^ii-i c<Hwi w m 0 ^rr '®Ir(, g 'i v <<u?t c^® *rt^ w m 

: 


m 0 



*£F#f c?K ^riw 1000 km/s «c*f ^rtrr ^ w ^tw ^rtar 2 x 10 _10 % c*n>T 
irr i tw c^twt 1%f 0.99c c^’f *rtrr ^st^r ^t?r ®?r 7 

««r i ^c^f^rtwrc^ 0.999999c 700 «*n 

WBT WRR ^zfet <mN <K<T ^Sflwr *I<H>I(.«HI 3 J 3 f < 7 R <K?T 

cw® *t# i <?f5T 

E — me 2 

^1* ^4 *pft ®* «||»1W I #F (R^ «RR ^rtw R?HR *msr 
w c«fw RfFw%r ■*rf^‘ ^us <irr i Ih^Qrm fav ^ 

^lT' ! ir#tt WT ^T, «?TCR 1t rfW5- R?lt 1 «||MlW<l C®®C?T8 i£|t ^Rx.'s *4® 

Rlt rr rt ^cw fa® *rWsr cRwt c 5 ^ i ^rmwtfei 

R7R RF Tjsfyfl fa^RR <Rfflt®9 $R ^vstR- '$?HR 4fwus ^tt^s RR 

Rs^^rf &hic,«ii ^?n 


13.3 flS&gft 



Physics) 


Rmt ^Rit wtf*r n^rr^ cr^ «nw PtelsKii*! P^IsM^ur te $w<koh w» i 
j i<ict'CM ‘ 5 TriT , i ^R«^ic'sr*i, rR c<p(.'a «rftR ^r^t ■srtiir c^tfs*? ^r '®ic<p fesr ^p?r 
Rn 4R>f %r#t i csrfi^Rr ®?r %r#t <?*rw ®rfrr 1800 ««r c#r, Rt <4 r>t rr^ ®?r 
Rlwt 5 jr©Rst fa#?itcRi w i rIrtT ^ rrt «iw<hn w 

^SR^JR tfW (RC’#o | ^slt WC'tfl?'® ^R#T CSfl^R ^RtfD'e Ff^ 

^iWc^T v ®lc<p Rw '^•flC'S 9 llc<p I 

^Rc^C'SfWii ftPraR i RPi«ikini R^ 9 »*jic>i ^ c«rt^r ^ 

to ^ % 7 R#T I WB[«nil<>N eiltll’O'l ^ C^f& 10 _15 m <£RT ^Rtf^ ^5 <M^]<HT^ 

ijcet csrfe^ R^h ^ C 5 #r c^r ^t ^ (^sri 

Fteftaitfi TjjcSt cejf©^ nwr-#^ ^ bi'sflln f ^§^3 «rt^ i 



RRm!c*R *Rt tapefe* <4<FStsr *i<t ^< 1 % ‘^tsRt'fsr <Ftt *ltft, 

c^ft^r RSQr!(ti 4^St <£t#r wr cenSc^R wit ^ ^%?r ^RStsr ^ ^^sr 

^wjaM'a t<u^(x i (*lfif*lS 2) 

ISSQhiI 3 1C<P IRfi^ST ^tR "SRI ^5l?T C'»'®W i£R*St C^flS^T (, < U,'^CS, '®T^ 

c®w <rt®% wtrr? it <k?t fe® i wsw StSiRm Rft^ ?nw?r csrtStTR Wit 

?RR fw R^gc-W Wit 1%^ I WT 'sitolt'BK I CW ^Walt'SrWil ^st rn^i 

fa# ^rttpncBM 1 wrc^: $j$ti!aio3H, fa3cSR*iR ^ fclfS?rR i #cgttjsn?r *&% 
*ifaS C#^, faltSRjJl(>l <4#t C^ffa 4#t »£R^ ftp¥ttR <fi#t CSffa t£R^ 

faSrr i #Walos?w<i fafst ^(TiltSi^ ^rhtm '« *rR (Rtt ^tw, fartm - 
RRt^ crtR (Tret Rfa rt i ^c*itiiBt*l'«CTtOT r^pr Pi^lH Wit fan Rtfart wt ^tn i 

cw wr rr <ft#tst rr, ^ritFfflStFRr wit far, <nwTt = 


^12 : faBfaiiTi 6 St cstlSn 6 St faSin 
C 13 = faSfailTi 6 St c^ftfa 7 St f#ifa 
C 14 : fiSfsRrtpr 6 St ifafa 8 St Sfafa 


^12 <4 1 2 W3# faSfaQR wit Rt »lfaR|v© R^«i ^ CStlStTR Wit I (TT R3R ^13 
'Q C 14 4 13 'Q 14 RSQp'QR R°RJt I 

C 12 , C 13 « C 14 *RT Wt C 14 SfafRt# c^fafar Rt «iRsR>%t ^rsfk C 14 w#i 
C14 *II<pc« RtttR *rt #t c<plc*'il faSfilRttTT Rfafa® ^tn ^rtrr i # ■'tfaRfaR 'StRi 
faifalttTR C**sR CW (RWt tfwSt <Hf CRst W RtFT I (fat CRR W RttTT WRt CRSrR 
r!% (,'©«?Bf>ii nf*t[ i 


CR ^«T f®llS erfsjRt 'a||«. TTQtTTt ^t®lW, StSt >£|^. ’tW ^f*tf I 2ftR 

c'O'SfBhy f^StiRTr c^fw ^wrt c^ ^iti%t >ilS<Mt<i ^ <5 tfe?r wW %r Rt 
^ ^r *rtsr c^rt ^c?i%r rTr! <s #^ «tt?r m wlf^r fw _i TTrswt 


■so c^t^ i 


13.3.1 RtW^lt 

Rtwt w RlRirr RPmN StSiRW Rt^rat wrf^r ^PraUr «tfw ijjS ceftS^r ^ti 

ijuSt i M(a\ wtCTt c«t^ ^tlw ^I^sr Wt ^*tt c^ Rfirr ^rr <n^ 

''t^rt^ ■'ttprt'rfw W3t ^R^ ^ ^i?r, R??Uf ^r^ w i ^^St f^fpRt^r? 

C®W C 9 fW ^^gt v q|«l<r-l '^ s tt '5JTT '®ll(, 3 1 '^t i T ^5t?T ^RTtS '*tf%’ ^Itl^ TlSt 
<H'»TlW «tW RfWtlR® ’ttW I ^ 5 lk ^St <)l'slC 3 i^ C®^ 1w Rt?T ^T 

<ll'»l(. s 1« (TT ^ (T^ C 3 T'Q(. s ll(.<P 'qlwlR'® <P^1(,'0 ' ? tt^' I «ll e 1<p| 

c^TRsn^t- prwjjw tiifster ^irr i 



w ^rtwf ^s*tt fto?itw<T to to *mtto ow<t to ctot?t <rw *nc?r 
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W *jf? felw 7R*0T5 

M Ztfe w *nf?r ^ 

dm*) J Lr^^ # fe? 0 

adc m? 1 . i3t>icp mr 

yTy ( —["">— -. Rtmfft ■^rmn i csiwi 

\\ \ ”f — r — r»r Mm R??m 

cms 


cmter c®mr 

\5F TM C<m> £PR 

R?*n# w (^p!k m 

W 10° = 1), 
ftlinfu mpp (^pf^ m 
10 * = 10 ), 

»r$? (^frs. m 
10 2 = 100) 
rnriM i 1 W <ii*P5' 
< ll$*i||<1 ^TS^nTfT FR fw<> 

ln#<T m ^ 2 2 = 4 


emsm- 


kratjwn?n?r 


C^S'STTtr^ g TftMT^T WT Call'S i&Rtf W3\ I 


($w *ff*i 2 

muft 1 13 .4 ifma "stmitt riw ms. RitRfer etmr m cmtfti i 

ckr* ct cm*rr rsrti?^ ^iM RitRifr Rsmi etmi mcf *r# «H; wtm*r 

t^Rnim mtr r$rii% Rs*irt?r stmr w ^icp jjim tmm m 

wfwMT cm mr *rikRT m i m f^HwUw m c#i m cr^t l. w 

■£Tt»TTfT <RT ?.(,<! CRTjf ^RflM *]RT! *f|i |f/ll3 RRR 'PHCRl' f<P-g. Mil *i<t»I*j«-i CMt C*R FT^RrRljT 

mc?i c<* i i» c 5 i M4 H *nfot*r rt cmr, cpirr o^mr cm emit rr i 

■stirrm #m wmt m fof ^'¥5r mm ^f?r crt^t ^tir r*jcji« ^ wrirr, 

mm fefsrBiw m -mKRT ^?r, efem mr i c'= i ftwTCRm m cRtrc^ ; snm 

wkhcr Rfm^sR mm <p?i i wRim ^prtrw fefwitfcR Rtm^R wir w 
fefsr8"l«T IrpHi mm* alt M l' i ’i Cf miR mi fmiR *T?Rm br (Integrated 

Circuit) mm mt t$ ^ticrw Analog to Digitla Converter |WW ADC) RT 


rnnsm -j 











Digital to Analog Converter (^cwT DAC ) ^Tf i 13.5 R*«iw ^ tsrtw 

(TfW '3(I(.^<P ■’SHTra’ <p|(,s? lc*i I 4<p'Cl Pi’ll 3 1®1 *1 i<3l(.*ll ^?T C-'lO 1 OT^Ioil 5,(.*ll I 


^Tt^rt 13.6: 1 c«n35 32 *tw c^Piom ^Rprrcr ^rtlt ?i??iyR em*r ^ crftte i 

^ws 1, 10, 11, 100, 101, 110, 111, 1000, 1001, 1010, 1011, 1100, 1101, 
1110, 1111, 10000, 10001, 10010, 10011, 10100, 10101, 10110, 10111, 
11000, 11001, 11010, 11011, 11100, 11101, 11110, 11111, 100000 


FsR<rr *rt<Tw wprm PmhjHw PP?bm Pm^rfirr wptw ^mr c^#r 

<f <!(,'* ’llP, Slot ^,(.<1 J 1C < lltO i|H <P(,'®I (.‘I <1 ^I<f ^Pt5T P'851 

wr PPiPm wtp<r pf^r i strarsFr pp^m <nPr 

CTC^^ItBTI ^st5T «MT P>PtP*1 tw<WaP-$ W MtGT W W *flGT I 

Pf¥ ^!<r*i5i3 ^srr^f^r w\% ^ >Mpgw PPiGm Pi^oft po*i« ##1 w ctPiff 
etpRrt Pfff 1 PPiOM Pm-umw 0 1 pww ^?r 

?m ^ ^n^tiw (MPraM ^ >i - *ic<it wftfpt cfrtft ^ift 

(.51 (.'<t PgS ^151 kip <?!(.? ivaPtiJM Rent*! t?(,°'i 'sikit^ I 


13.5.1 C 5 lpN J '4>l^5| 

^jP^f isnK <£&k 
ipiPtt %*n*i#TC^5r nw 

Ptks: tipraSPwRi w 

#F C^fiTTl ifff sfrtft 

etfp <£'B'83'a| <T>51(,'5> Fit 'Skd 

(Tit wfp wlwfei ^rmt 

^<r STUM'S *iR<ntl ^ ^MpFitr ^ 

m-*iP*it% c^iP<^-iik5i<i ^ mP 

-*Km ^ 


000000 

^>0-0<^^)>0-0<^^i0-0<^^»0-0<^^>0-0<^ 

000000 

o*o*o # o*o # o 

^>0-0<^^>0-0<^^>0-0<^^>0-0<^^>0-0<^ 

000000 

^>0-0<^^^0-0<^^^0-0<^^^0-0<^^>0-0<^ 

o o o o o w i 

^>0-0<^^^0-0<^^^0-0<^^>0-0^^^^0-0<^ 


13.6: PlpKW &>5te1 I Wt?T 1 
RwiRi* ^ 1 


f 

*9* 

& 


^' s, 0-0 ,// ^^' s, 0-0' // ^^' s '0-0' // ^^'' , 0-0' // ^^' s, 0-0' // ^ 

i;i IlflVIJI 

4<p£*nP 9 iP(,5i c<i(, v ® piP 1 

13.6 fP^ C'lP<F6ik<l<1 
^rfi^tit •tttwtPr ctoft 

^C5K.^ 1 P^srl'M’ ’I ^(.*(51 <p|5K.H 'slc^ c*M <p*'i 5 Pirf <iP 'srltP tn^*r ^llc<p '®Kc*i c-'iP wM 
^ Pp'^t'f ^ 1 pfsrp'sirrr wr^ot cf§ t ^csr eft 

wpirr 1 PP^h >n(.t>ui c#r <ih^^> c > 1 ^ 4 * 1^51 eft 

t(.°1 < w5(. r i'5l Ft<l, i<ps ^f«T ^TFm FTFR 57 ! |i£h J, ui(, c *l5l l^(. < T> '5>l < plt '5'^FT '3|<il < p ^(.51 

€tr$j^P P^rpt «t^ ^ c*m ^rtetr tn^pi ^Pr 
eit'sw'Gi P¥5rr^: t-ppw fs% Fi#r ^ ^ ^iPt Pw^ tn^T'sirrr *weft 



44 ^; i (41441 T^fai 44 wi, 4fa4t4 P 1 P 144 
444i^iTrr farifaF, pt w OT^Tf^r fa¥ ^fusw&r 444i<it ^ m m# 
m<444 «ftw l) 

>4?#?© CTftwttw t(. s 14§4WTl 4lt4 ^1^4 *ttt4, 4W4M 4l^ti?T w»t 

^4#t ^gt trfari ^ w m4 i 9 fetw ^ $w<Ma*i «nt4 wit c^wtl#r 
4tfa#t 41^44 4t4i 4lw 4 <m *itcsr i m*fa5iit44 ^»f^o i#t W4t4 44#r 
4im, fat <ij^^n<w ^u »#t wet t§»icti# 4t i >#tc4 >ifa4i4 <«i4>i<i 4414 mr 

t^t 4Stf4 <44#1 4tW 44t ^4 I PlPl44 fa#lG«10 4W 444 •ifagf ' s r^srT < J (IW W*) 
filter <441 44 4t4 c*l4 w*W <## tw4lH i 41441 4*£4t 4lfati4 4# 

2)(.'®34'g| ‘ !> l44l , J 4 4 ^fprT^ 4lG«1 [‘IG'ST'SI 4C s 1<l J 3 r l '»14l'»|l4 4G3 ^4^1 ‘*|® ? l s 11^ 4lC4f 4lG^ 
^ wratiw *# 4434 tc44## 4fa4 (414 4#^s) 44#1 tm#T- c4ft4T ^prt'pt 
4f4 8l«l|«H (Tit 4lt C4 44 444l<24 4tt4t 414 ^©IM *jMl , iR 441?® 41t4! lifgt^f 
444*HG4<I TOT 4t4C$‘ W 444- C4t£4l 441 (Tit- 4ls#« ^FT Olfattl 

^t tt«i<wa«# tc s i45t r N 4c®t oj<i^N 444 i 441 (TTO® 4ft4 C4*rft4t ^ 444 

<4i44wtt4 sigh'd it 4kHitl, 4444 FFsf 4f<mG‘N ^ <44it4 Itf tim#r 4it4 1 
4 >i4^Ig j -n 4i?®1 ' 5 fst3'sr tt44#i43; ^mi^ <414 4G4 (?il44wft4t4 (Trfgt^lt 4Q<H<4 $®14 
4G4 C44l ^t (T#4Wlt4W 4G4 n 44G44 C4l44Wlt4 I 

441G4 cmral F44m ^4tr fanr c*fl4l4 2|^s ^3 i c*t4 wmt 4fa4 
4434 t G°1 4iH '444' 4441^ 4t #£4 '*rft '©ll^^l SG'gl 4tefg 4lt, C*K 4^’ ,p RTl' 4^T ^f«fk 

fa# twin (wt^r) (Tfrrr ■'T^rrt ^rf*t^r <?rat #t w? ^^tit c^Wt 

C4fwr?r ‘4^'^ W^f ^4tr Wfn^tl¥ tW^G^ W ^l^gt #l4t WtTT^rr «lt4G4 ^ 
C^lt 4l4l WtTTSffgt ■ s TTC*f^ ^4^1 tG s 14t r ( ^TTT «^fg 4G^ G4 S 'IG V ® ‘'ttG^ - ' 5 TTC 5 *tS' 
^4^1 4l4l WlTr^lT ^TT ^ltG<l, (Tt 4l4l WfTf^t# ^Tf4m ^®t4 <? ftG*r4 ’f^ft^T ^4^1 
tG c 14^‘1 x »ill'g '4G^' G4 C 1G'S ‘'ff^'- '^T I T C 3 T^ITC 5 T ^4^1 4t4t WlU^tt 5,G<1 I «I‘1 .('»Ig<I ^=Tt 4lTT 
^|i||G^ 4t^ 5n?r ^ (i^#r t(. e 14^G‘i< '8|'»M^e» ^4gt 4t4t WfTT’tT ’Rrstt’t C*lG4 
^ C45t^! 4G4 41 ^ •#! ’^rtwr ^4 wirra' 4=11 ^ ^t?r ^T®f 

^#»! (#t^4 4^ft ^?r C^T (Hole) I « <41G4t *1# (4m ’WlW ( 4 ^#» 

4144 %4G< C414 4|4 Pi Pi 4*1 fa^44 ^G4 G45t^» 4tG4 I 4«fk ^t 

(Tliwslt# filter 4Q<K4 1t(.4G<l 4tw 4G4 ^ 4l4 C444 to I^T?, <#^4 4G4 4%1^4 
bl'Sf^ cmn fa# tG44#T l4f»tt4 ^4gt G>lPl4'*I^G4 444 4^<lK4 4G4 C44t 44 ^4 
4lG44?T p 44G44 C4#4Wlt4 I 



J15THT5 'SIWPiT n *T?T77T<I p ' .•lEK- ' *> l &.34 C3^R *JMS>W l^T ^ l^rg 

n <sw p *r*n?T«T CTfcp®tt?r tfRs§rw •-'sr^^ «p? ^rt ^r ^s^r fasam sptfw 
'WTR 7RITOT ^5 fttUTT? ^TT TTfrf^T I 

13.7 #tt 3 (T7*rt77Tt sjws terror n •finpET p h^ttr ^tpti 

<i'5- -T'C ‘,1 5i»i <1 f C'-n <i|»w7t '»TTtT5TT*f >d»t" sit't «IVll 5r<.fl'.« C 7 !*! 'Hiuiittrl J lf»7nj'? ^’TIF 'p? 

u iflir wi *a^t cr’itfcte *p? p ^ i ?j«^t csrwfs n ‘nn?^ 



• fnpresijj- 
O vSFT 


1 = 0 



sfc 13.7: J1 taw p ^i ; ¥R33W i *nii*ift<i sffiTiW wrRr j^p* *Rf5 ^ «fl,. w? 

^(TJRTt ^RT? . 

<7?fr ^smzi f^r* *ifaFZ/T7i ??w ^itpf. -"Wts? *F RTfSfraR 

3T3 fajSET C&FT faR -TTCW^ W, W?*t C^fa^SW fcfl* £WI5<T W CR51W 
sil-pc*! *Tf- ^IFT 3.EI ^RTT ?I i li*F "TTtIJTT?RT c^MUj's Slf^ 

?^7T*fl3*T Tiff p TJT^^T R-Tta^t C^T iflRSlJj 5 • < c T*ASa^ fa v-sl #?HTj 

^et *r hr <w«:^5 w^ GW rttr vwfrz tpnz t?it? ^tt s ots "3Rf*r£ cr^. crafts 
I > s fr^. T^fa^ii?! -••,# *TfM i 4K,'3f5 RTt&tfRR 'ftfpi *ir? n p 7 p? 

RRT '5J*T, ifTR fo'SO T^tTTT CW/l! 7sf<i||5^ i rTf ' 

un^ #? np ^m^ifnr c^ -stew #r ^??t? 

^wtwr ^r p 'nTw ^ ittw n 

3s RT!7T*T Oifchf&fitfl I vfl^tlTT ^JT'&I^ 2TIT? lM f .‘^ 5>^t1-^ r i J^TI 1 TRI^T t] l7t?°t 

C^l*^^fi*W viFR 5 f /n (^rf f , f # •> )\p T^’R 5 ' C^I^T I 12R 7 p T5t?^f 

c 7 Tr^rr^Tw?r c^r?^ ?^i^r, c57rt i^r c^tt^t w? *iw.<a 

C^FT^T^T >rtr<T pn i (.^TTTR' ^rt^?T- 

-TrnRtf w^5t ^ ^ in?r&i? ! n?r 3t^nr owtt Rrr^m 

5fT9> wcv ^tuw n p c°i c^t 3 f .>\ Pr*w t 5tpt^ 

*\‘mrz i c^rut vrcsS. wr- ^ ^r«ir ifj^ 





tt^t? ’stss «tsls se® i n ^ p ws ftsfo wr*ft^ ^tet ^steal's i 

tstbti® *a , sr f r sEijlif^ festt^r ephet <frti3ife ia^ weis ^tsetIet H'ji^ arsis s?t SeBi 
whet s*r jtti 

\5Tc5ndy»<i smtwo cs^eh c*w <?#. ^nvra«r tsietks <7®r sq-R^s *rfer c®mt 

^TS ^»i*i ET ^Tt®T ^T^Sf ?«jtfr £<?iG ofefG l i| Jpf i'SET I f.WC^fT ET^Eil ^TS LED *Tf Light 
Emitting Diode ^slETtESS 
■arfesTt ^rsrts smsis SE5 
AC DC wt i 

ys.br fT^5- Ef» HER ^TIET 

•=il*ifll sfc 'js Imi (.»‘®s AC 


^irth: 


Output 


WE I fir* &FU) ©*J ~ 

*lfe#5 EFT SET 

3i|.viw | 13.8: ®l«i hi> < i.i<ms.Hi 'PET '3PT PpI«mK 0 i^ mT® ^?*f 

^Ri^f (^FTi *ft?T i 

13.5.2 JaF#^ 

StSf ft'Se'lftit tfesTS WlET WRTW #f fzi&Tn WT S?T St^?l 7 TSE>ET ST5 ^JTrtSp^T #. 
>IW® ’3'fiTt S|t»tfsr>Gw<l s«rt W l jjjMfe-H3<] P V SSEFT (TlfrsnFlfS TFET C’afs 4S* 
SITE'S fe^5#3T, EIFT TaRT CS^aS WET foijTEaS 

8RTS fsTflOT SRTE5 ^TtET I »pn U3W? pup TjS l C q C 

SSERT tR%^?r ’Sltre l ^fSE5- (/STSTETsT ?ipn g _-fi- B-fT') B*=T 
t nTETS jjfHMfl OWtETt SETCS I ^IM* '^(/kpBi n s 

*nfts ^rtEts ^rtEf ^ett ^rf sfcr, eI l e 

*FTET , #TS £RTS S?T -3JHRT Slf# S*n 

SRfE T arsis w set strr i npn ^ 13.9: npn SWMSCK’nH 

£t*ifer>GEM CS fw I^ET <PtEK’ IjES TffRT *TFf ^RPp.2ET5 

S^ETM 4S? Eliw FTET <MW*C CS? SIT ^T 

t£lt^l6l?T I ^NTtET ilERS EPT. i3S <liPlH> Kn:^ ^TC^t~ >5S (< TET ’3I?I '<MW*6 f®»ETS EFT 

oir y lliS ^ET sts <Mc<iC"G^ ®f<rts se® e nc^» i ’srKfa ias 7 5r^' <p|w*y Ifets t^fTEas 

•5| < JI4 SET *t'W ! 

i£JS gFlfW 5 ^ t^ET ’3Pr? !? fT iEl^P'lW <i a*'! tF® 2^1?T WT STT I CSt5 f^T^Mi| T IC < f 1 ^SRT 
gFrfsp^ ^HS'Kt WT S?T C^‘tC<f> 'SiRsTi ^^JTa^ETiiT I '^rT\ ‘isEfl I^FnETC^ srfsRTT 
W1?T SRT'S STSSt? ^?TT STI I 


ElfeH5<j. <»iMtf5|ij<. ^tETi®' ^TST# <|<SW 1 5TERS StETTST% ^Tl^ 
^f<| <p<)l S?J i €|W tftET eiijfeo WUS <i)lc^ <4S? i£|S *q?(t r W 'i H I W“%, STSSlS <FET C'^sItT 




4?tt ^< 1 # fett fee wt?mt?r *itfe w ~w \ t ^ Ptst ^ c^rjt ^it 

tPefeew ^rtitt | ^feet ^PG^c'Bvb >h| 4G ^rrust 44et *TC*r<T ^rsrRr ©tst c^w etslpr ^twt?r 
^twtst fe*r feft fett ^<f>!wi w ^r ^ ot*R^© OT«f^» ^^et 4ltft?r c®s?r 

ftfts*r tN^ 3 ^ *ffc ^k© «rr^i <44fe fee ffet?r 1%^ f^twitfettfe 

c,i>l4lc.*iM ^ etferR^ 4?ft VLSI <rt Very Large Scale Integration. ^ slffeitfe 
^4t?rf c*lw fet tfi<r° ffet4 fe©4 4tt4t ttfefefe ijtai ^rR4t fefe >nf4e feft 44tst effert 
^C*ll l>'l (.% i 

1*4# fee ffeTst ftft^jfeftt^ T^RRST 44TS ^5T 4tf4^ feft wtst 4T4?T 
^rmt ^H'S'CN, ^Tften, 4tMtfeife i544«f4 oiMifei cPRit4M ^©rtft ^Rtr 444 *j® 4 
'SwtP^i w*it% 4M3.N 4^© nfet i 44 444 C4 4lfee 4?tt© w# 44 

%4t •ifeet ^s 8 fc?rRsR ^st 444 feet 44 k fee fifel4 c®»4 i^ftra cm\ 444 

34^ 44\ C4WTt ftt4 felt 4t4t ^(/tsi '*[35' 414^ 444 ^C4C5 f*R4 4£4 (,<1^1 C© 4tft ! 


13.5.3 <£T*Fft% i£| (FPGA, Fied Progammable Gate Array) 

'5c s 'l43f‘ : i(.4|3 4 V R[©4 *TvC^i'S? r l 3J14 ft % fe^ I 44 444 441>t fel' ft’4 44- 

C4tfe ftl4 felt 4tf4e 446t ftfe4 4tW 44f4 'SPIT <I.N^'S I 444 4 53 ’ 5 J c f 4W 

4sR44 ^rlt 1% felt 3PR^ C44R4 44-C4tfe fe^ feg- 4tf4e (4t fee) 4Mt4t <flE4 fW 
4R44 0®sI4 C4tt4t 4iW4*t4 CPflTr stR^ 4t I C4 4ft <U<3,N 4<TC© Ft4 C4 4t; fet ft fifa* 
C<2fMt5T 414 (.©©«« 4iC r I4*t4 1w (?#tW C*T ^4*T C 3 T ^4*T >i[^t >llf4^ felt W 

i7t?i i ^©it *rt *rft ^ *Tf ^?r '®t^T feet ‘^©*r ^ 4 ^ 

fw© ''tt^ 1 feet c*pftw c*Htt^t wf *rf*r wf *n^r or?rt fw c 2 tt£tR?m 4t 

WW c^ttstrsr 4 ^ ^’RTtrtt 1 cte ^ (Gate Array) 4«l# >£R7R^ >ilfeai «tfet 
c’t& 4t^fe 1 Pi 0^1 (.^(.^ ^rt *rt?r *r©t' (^s «II<pc<i ^*f ft % 

>£\ \S'®© ^pT4t (.'© ^14 <P?1C<1 I <i|<pfe ^M«.| ft®T *T*t*T ^?l(,*il *Ttftt ftt?T feft ^4^1 

<i < iRiW'Si ^*pR?rftt ■?p’ fe®t c4w ftt^r (TPtR/T >iif4e 4 >1 1 c^© : ?fe' 1 

14^ W®' ^*1 *Tt- ^sjlar i£|*F ft fe ^ ffe^ C® 5 ©^ ‘ s ^fe*T >llP4CCf| CSflStfeet fett*I 
Jiiftce^ ceitsNt mfe ^*t 1 ^ c^rt^rtit^ ^ : 

>jfe<i srR^t ^'4&t tp 3 ^ s^j^- '©tst’^tt *rce^ 1 


13.5.4 4H$$I?[ 

4H^l< <I.«|<N I *IM <£R^ ^W© ©l(,^C4 Wt CW ^tt^ 

<pFH©eh <q«i(.©4 *JtPr?r cRtfe^ j ii i u.*i ^ 4 ^ fete^ ^feet feftt^ 4t ft-tfe® fts4t ^nttec^m 

^1t C®CT 'Qfe- CTOPTlt 4H^em *[¥ I 4t43t C*t WloR=1 CepTPFRT 4<KJ<I 4tt 

^ftfea (fee fee feW 4 ftefe <ic‘ics( 1 



'^+1 (,'i ©TJ^piB f<J w II*T 71? -p!‘H vfltli iRi *R5lii Hi'.sl •HI | 

7|7J (71 (TPtITIt 7SF 7T (tool) 77 7J TTRT vOTTJT l'ilV3 3*75? «PiK,3 TF? l ulTHTT Ijf 2jTT5T7 
fpRTT Trfa grntCTt 7^? 77 T7777 Rfr f^*r * 
tTTTT TFT 7T I f^¥ ‘ftH'SBls «ppr d75&t ^nrr. 

C7FT fpfiTT ^i<ii -1 < P7 7*T5? TRT 7T7 (97? ^ 

<■•<11 7ft7 ut? Tmrnrptt ni>fl (97ifi? (97? c^rf^ ^ '.u? 

•ll'JC^lt ^'.•4»*i*Th'?>r <iH>'»?'l 7|*J7 J T5‘ >f3FT%T 
C7 #*l8fciTC77 7? <7ifa 7nrr?7 ct? trots' 

7T7C7' *517 4W®BT5 fa7 "^M-I-Tl (71 77*7 fe'lM 

(Compute) •?•.!', 's 'itf^r !&• r* ct - iHm 5 tt7 wy® 

*ttT7, 7175(77 #nHr, T W7 aihH-efTR -ii-iC's 
3 iaHfr3 |7t|(*M *p<ir,3 Hi 7 !- (9'*i*(*?| TtTt 



?{7 13,10: uSWf <I»l**1Va»»tr:«itl JKP 8T3JW1T l 


7t'& ^TTT^t ’ r 5nTT >7&T <)i<i<:! < 1 7*U7 i)|\iV.<p 
®I’5I<H1 *1 Wi "I'M C<[* W ■ 

<£p"TS'i>lC-{ll) *1&7: TtTT ■*P iV i'3y'i(.'fW 
t “ 3d TpT pTf li/nt®. SliTi'i «C ,f TC5 

■7717 >3f& 'biii7 ! 'i (AT*)!? tst K*y C7 Fn? c I?*/* 

T£7 i.'JiT -Ota -r-'ilfl ipi |<?'Kit^ i 

v.«r#r ipr Tisn «aw Tvis ni2.- vfcisfiTFRT tr# 77®- tytulfa 1 isft 13.10) 

(RC-lltail t" 3^ r il*(l *1*1(7(11 l»< c^*t 7T s> r ( <Q| *p*T7 3RT ••Pl(l 9 lld"P. C 3 Tfiii, t ’ll f*p<£ Foil'll FtI'IiKi 
TR Fp^s- 77 I (.♦H J l|f<| ^7 £>l J £|f«p*‘R 1 S'C p lt ^n7t3PT2f77PTCif TtSTTRt Til, 

•i|2(,(£H£k > M‘l C*7H ^RT -p<u.'S T£7 C71 t> (97? "5T7 ’SfTT 7<U'*r<J-9 <fNl5 

C*m 77R *iJ7? STCill^'l Til 377 T^FFT# 7(t7T7 C4IC*nf=T?7S WTt 777 C77 I (S^tlTT 


ilt’ft TT^fTTT %«<5l<P'*1*t C*T7 *P<II 7I7T 7?7T ’ttf^ (9&T v5RI C£H!!fR ^<.«ilul C"17 
I W?l 7RIT R?WT 7RT7 ’3R7 5^ t'WWI^il •’tBT’tlf^n? 

C7' J !|r/( 3*7j cjUR cTfcTSt *Ml 7TT - (,^tf|(/P TftTTfT 5tS 717T I 

•R-RWT'.iT 7iWr (.«nSfRT T5F1TT7 ^7T TFT 7Ti?f TITyT (.'-IW t^ i W TCT W T7^7 77 i (71 
77 RS^fs (^R7F5 ^F?71 TT^T) feil TlTTf CTTtFTIPT ^ Til 7FVR7T-P 77 

l%«T^r i -5771? tit? TR? ?.<iTi?-Tiifr<i ?*rce fe- ?r<t, ot T^^nfs far? 

‘PWS'DliI TT^tiTiT ^P737 TT-FI (TTRriRH ( sif?!)?. fe{^T?i TftTF R?ff 77 
1^-telS'l I 


■7J7T ^I'ST-Pl'T 7P7f f.7HIWlPnr TTXRTr T^Sf ^nsfs Ttl® C^nf -aTTrl 7 ^* 

■?j(.3i'Pi'I TRR^&ttT? C7F 3777 T’TTTu^Tf 7ST7 ( NIC) 5 ftt?' C7T5 t7C7 C7l7 (37Jt7 C*T7 S7T7RT 

7TT7J *J ? ' s> rT7I*T s (97? •nP-R^I? t-^fu f7C7 7^7 ST57 »r<c.<l TltTt? '5 vl (I(.*ft C£f77 7*171 I 







13.5.5 

•il^T 21^5775 3T5I?F!'3 453*1 <3frs5T s £ friTC W ^ CWI 

55 iT^ 453?1 <-f^Si7l?! -5pn 'il«3sf?1 <pp^SGlfti^ HI W OT^ffWI^f -^MCi 553 ‘aj'HIfj Jiftii 1'Sr*^ 
5^3 j#' ^vfwj®&i?r i spTT <^G i w<i Resource 5J55H 553 i 4t *15755 

’ 7 #Sfi-i<K<^ LAN (Local Area Network) «5fT <IT^ i WfiSr^'M' LAN WI5 ^ 
4^?T ^5^ 31 W 

«ir.*N<pfc?T*fT <j.|~tw1<] 

3513 

•JTW ^5 |frC5 55 i 5*H 
^i^raRi^rw ®FfT 
^iS&tjsw ctwiww ^c® 

55 £HiD vsiw 1'iosva 
HT^i ^ <j>fw|iSGlft3 
3T13I r.ofisr 515 ®l«w ®TW 
3W 3313% WWIWW I 
C 3 Wl57T 51 C*TC5 >sj»0 >j?0> 

C^fSf *n w i 

4*wG £ff®?H77T3 
■iWilT* LAN 'I^ '*in t vii5^ 

8i1''?^ifj r i<j 'in t LAN 43 >tlW 5s 5 ^5t5 5f5T 5l'£Gm (Router) 3T35t3 ^3T 55 i ( srfV 
13.11) ’i<;f»*( cn5e5T^ (Network)- 45 I'tC'Srf^fl 5773 Inter Connection ^5 
Networking & Internet 551 55 i 551 C57T5 ^1^5 3131 *J%fl3 535 : ^5 ^Gt 55 4*15 
5t)|<lC*«'Gn 3I3TS5 473 '5ftfTT3 "Wf *£&■ WP^ l 

?Gl<I^ia><I 5T55I5 Si ^rtl5 SSTT i SiT5i5-«0oft33 ^tl^£ '2|<J# «[5 5V5 rjj~l^l<r- Hi<|« rV[ 
•nms, 43 3%*3W Jf5R #1 513, C57I> CWW ^ ^5 HIEI^ •wr’SFI 3S3 ^TCC i 
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S^: 

1. h ^r '5Tt i T *£r rr wf ^iliilc^ ftferr ^fei ^ffernsR ^sr cRttR £(«tR cwr R i rIr 

h wf ^<iw ^rwTrfsT? 

2. w c*fw ^ ft# rrT Rt?r, voKw 1% i *rf^ cRw «r $# rrT rr? 

3. ifegR # fet ^«ft <rr rcr CRfer ^Qo^sm) rf® RftR '©Kt«1 Rv3l^%llt»W c^sr RR 
ft'SlH fer fer coffer #Rfw rcr r|r Rt crr? 

4. RlRtWR #fe ^ RtR ft 5 # '^Fff^Q'T RS'tT felt RIKA wr R¥R 1 CTt ft 5 # 

<r- 1 f^rs *T # #? 

5 . ’RTRRiRt <11^1 or wl'sftjw^ crR c^ u& ^rtrr ft's c 3 ifa<p , $lsw w c<m? 


’ttftft^WIJt: 

1. ^R#feT^itR 10 6 m/s <R£R <||(.t^. "©tR ft 3jRft W ftNlR'S? »4R# C£#R *£T^t reR 
C%f^^5fMw? (TT^St ^«R RRR ft# 5 x 10 6 m/s) 

2. (iwet fefeRft^ 4R# GRfefR RRtR «R CRF® RtR ^sttR RF»T (RtR (RF» RCR? 

3. 1/cg w #fe® RfRfeft rrT rcr (?# Rfeftr *lft crcr? 

4. 4r1t> cr rIrstr c 14 rrrr rrt ^stR crsr- 16 ««r rr ^rt^ i #rm# w 

‘‘3RF5R? 

5. 317 R?Rf#tR RltRifR, RttR ^ (R^r-rsferw i 



T5v§5f* T^JJTRT 

v tol , 4Pw#4M 

(Physics for Humanity) 


MM*/ 

(tfi'F eiTj^TTsrrpr srrit’g^R TifjF? *\ -TisrfwpTt ffFraiiFPt 

fi.irnr;^ 'srvtr^i mu Him- »?npfr *fr*r? <ot jv i 

ffpff/fj’s**j|t,.| -1 'SftTSff 1*1 f T J h,-t*J '*Mv ftft tfi*i* 'I i< *R ©fT -iri= fj 

<ul^r s||ptr>?« hPTtiTFf >JI«W TT»t i f T 5P?' "!f5Rr 4 T'vi. i.nfp <t'|i>iin|7T 
Wl'liy fli Htrlk *1 "iFlM t ■T’TT *f|i«T \ lirtF >‘pr r sy& r Mfrt 
«rWt?if iR* Km •rrmrnr ^i HfTi :ifjr^s=f,— fFfr^T -wiT^ I'.^Trnwr^R i 

fl^Fi'rvM'i •‘Bil'hf.ijv'P WJTi* ®jrlfe«l |sruh*< I 

serf’ll . T -S TT -JM ’STM 4flfa ftfa t#i mn f^pRTPTn 'T>7!fro*W 

Upr i 


nJdijrtl F^r>manil9!&-1988) 



yi^i.i| ( '-4 >yiir|i«r ;sht in-n?r<! *5jg ( '^r^TK >ct 'sht ii^ht McmJwkiI 

^FHT ^ Tn'."i)Tr**-i <fR?f Tffrr^r °f s n*lT’1"W|',*'lrt -cFlMT Ml <MPi sllPtMW ‘STHI ^JfT 

t?r*T l^s§ SPSrR ->TTC 5 ’I '-1 5 fRfqiyfFi a<lH Tf^RTR <K$ STF'tTTR 

RM'if^ ml.vsil o9^. *M , l-»URl t£|<fv mWR*) Wi Tffpf zLiite I "sKr/i<j TR1 i/n^S <t'*3sh 
^ '3^il FSTs^f*T?T ^Sl+Til ->t l fln<f Wl kfPJfiTT ^«T 1 57?TI* 

14.1 fa< 3 H ^ iTheoiy of Relativity) 


,/3ro^ w r^t5# ^itwrfT/ra ft =w <93 ~m *tr^ t*^ 

•il^r <S9 HI I?H -lift *F%?5 *RT »TT*r L 3 !? *1T3 £ *PF> *1? ^tWI 

E = i Utl*. 71*JW £ suP* -Mlt>! Ill c^1 I 3(1 WW C9*t i 3 > itl B JU/S I W[ (TfH^ 


35?TI 5W '5TH31 s^n ■qTtf, MET Ttf W sS'.-'f 1 *1%7/5 W.£ Ml?J^f ^tTTrTf 

1m*im *tfe cmcm mif* f»i'bispm<3 *ine»wr/ai t^- '5t> i 

tfito1§p‘tiRr cmmm -^*<5: iw ^*n srr stm '5*51t> mth® safaiVtoiM 235 

'±i*ri77T 92 fi> cgrW 4*51 143 fU ®w i ja?r M%n«r ^ ^ 0.7%. 5* 

«PfHL 703.800,000 (704 falTO> <4$ WtfHMR 235 *|M 

«rw#i I'iSSiMw simm <p<i r .-5 mm (*i% cm m^V*^ <r mm) t®i^mtsr 235 
^pT*a% sen rrra »4?r s*!m Kr 9/ ^ fici 141 55 W! cgffr ^r€^Wt ’SIM sen 

Min Tin mm mw «rMi !'s*i7t '•iSIyi cm sen ( stn 14. 1 ) cm5i Imcm ■srtr^wi r.wrc*T f 
senes I cm> J ii 5 f M’ifosnyfM nra mtc*i 41 ^itcj , si?r m cm w% 51M: c>il?tw* w mk*i mi ■suit? 
vsi^r mw *$«hi "srw cwcm 'EH mic*i s?r ^*r. cn^- m mm cmt^? 

E — rnc J M * 1 % 1 cm sen .jjttmi 

J«+^W-*srI/fr+ l tlBn + 3> 

5? fafenffi •?[ i : *'r|ff iMSEjM CM £73i 'ilCMCfe. '3TST *llMW ®Tr“ 5 |\sC'i CM *731 ’SflCM \5I5 

nsw wtt itewlMurs (ii- : i crpfti *w MW mi cn-wnsw 5iej^rm •»!% *i% 

Wfn nra simcm cmstfti ®rt 
sScuHnffi d/ J ‘> ftSfonicx 
CMwTEMs CSCOf f^TTTI 
3TW( i%f “ife 5 ^ ^rwi 
»JS»T i»lSS|»l CM 
CMS !•') 'Sj*W«TF1 ■«TIMW c?fTT 
l*(' 5 lgp?li>l« r ,<' CST^T CfW - 'SMX, 
J)SW i>«7?rST M'fMW, 515 

isf^rw *w r > 5 *i %- 

®|TW*l»i I 

* 1 % 57^1 W, CM^ ?n 7 i5fM MlMW MfWf^\S MIW 7M^?[ FlJj^lVl 

Vjf<!RI f‘.WViW>$ W %qT<- ^5% 5M i£}<p^ ^ <R^I f^^W^C<T- WWI ^FT ’i'l'Si^ll'^ 
F^jT^W^P '5?R7M 5^1 WFf *^<r Mir, Sr 5, 51 WIM c^ s n«5^ MMSMI > l'fe'< I 2 'C^ 

■55 M 31 ^ 7(1 Ttl ^ (IM M 3 r( ''IMivf v 5 t?T 5 M CMtWI 'STK^M 5^5 C-siSr%ii, ST 5 CTiJPTI 

MM? , ®iC , l < r* MIMMIMS'I frw 5 tf • fHSf^pi|l?T mfew V (?T CM fM^rf 
HI CM7WTSW CMSSTFW '*J r l T WMI’S CMIM'I !«TT5 ’IIWF 1‘i'SlSP^RT FkS^I 5CM 

m 1 c*rw w?>\3 wit %mm «w <ns iV-witw w cmsftw 

1 
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14.2 C*wm (Laser) 


'iiwr *r?rsmr^ aiw * 1 % oth 5777 caffr ' 5 h>’©s ftt >tzt *1173 i t/siawt rTPRirrnr 
i,7«i^u|l»i'5j >i(<5fo M*1»i Fj? 'fig'Rl 'ty. M I s 1 fi 3 C«J? <J>r.<(( xiif.si >ij S 

<\faf}WiA <5? AT.'MlW^ 9 Mr,^ ou<! 5 ST ITR!^ "ffe \J? s- <K,!>(r<l 33 

tm, ©3 t'i? 3<5 37 # o^rtpn 57351 i .«m *jfc iat * 3 rvj? tfits ©t ^ »n% 373 ? 
fj«r> 5RI-I *ifc ajic* © -.i-fi ©*fi* < 5W*rra -Fit an sfM?' *f<r.n«jfl> cal -anc^ki 

WFI 2^ f«in 53 *fi' 5 ^J< r,«IT7?r '•tfo’SIJS Bv* 1 aT?? I ©5 ?|fiZRnft> 7 r C*)1? c l 

(absorption) i 14.2) 

c^icwi iroffl nfenr? tppt ©<>fk sefs? <. 4 k.*>i *if 9 as £9 c < toi ar? cti? rts 


'Wv/*- 


, \t\Af' r * 


\/-./'r 


Wfc 


<?T*»1PT /?p*ft a*rn ^3*75 '1173 art- cancnf 41^5 3ra*r <7# - tf^? (^55? 373 caiR artca ©?< 

7 .'*iy> < p - fuF aara 
f^c. £ 5 v 5 «tfa?TKT 
f %3 ©a# 4 II 77 JI 4 * 
^lt caa 573 ariTTT 1 
c-pjnmr 
tat otsarifS aftaii 

C 5 nf*t?R(f& viTiJv^l 
ATMre? a* 7 JC© 

'“i Cfrirt ‘(z fiW iSria 


ia> 10 : 1C) 

*-?14.2: 3 1 :■*'!’* ♦ 1 1 • > rn jj=p 1 11 ProjMW? H!t>* 


■as? a»n(F caa 573 an^ca cafi» -zrsix **773 .ill v<lic -atsrai ?rifa 

taiJP3 3 Stfl B7?* ‘iIC y '•SJUJ4I* ’FIT (7RT 373 fay aW3 Cafii Vlb',^ 5fT5R11 


caff? safa in if)? - fffayvTF aart <tt faisjaM ( emission > 1 

*4 ^ra af^ai ?p73 five c * 1 ©anc 'iasrj 3*n33 * 1 % w , 3m^- ??tjt w fjrn??s 
fiaca ii>aitTT ^rf^ri? ^rr ?r?i 3573 ^3 f^rg 1 ^trtt *t( ^73 1 fara 

T^i afa U'fa <vfw i«^fu ’artr^ri^ o^ii r.att ^K9 ^tir® *15771 

art^TRi * 1^3 1 >£5 ^ 1 ( 711*5 ^iilt? ^Rssrpiw arar «mm vi 5 -• '^rifTiii* ’^ c rifi» aikf 
<P flC® • " 5 % ©^fr> aii<>ii«j» ^<ti •wi^ica «ja? wir.«iin> J f> c n l*m's ■area iss - 4 «k»*i<] 

*iwra I'Jvij^cjJi ist^Ka (stimulated emission) 1 ^ fv>‘yroi ->« jjf^ra? 

77^5 (.5*^1? csfaa anrar 

i©i? fOT cwtl 4 arpt -*^575 ^t'lt-TTtP^ ^85 -ife^ f?o 05 C® 
5T? I (71 ^iiWs ^aarj^pTI ®85 «lfe 373 (TTtn T5I CTHTf!^ ^ *1tHv l ^ 

■waf«]^( 3 nt <17 ©758 313 ^ I 7 r=ffi 3 (TTeiTnl RCR *lf^P 3 *H( 7 r ^ 17313 ' Ftf (. 3 ? 

TR3 0t 5I?I ‘^»n I 3j^ i f7F'l <i<u,'5 oflW I afa '5 ; ?fy I 2rR7Tia» ^11 51%? 5? 'TTt^ < T?sn c J 
ryfffi SHTTfRS 3s=ri C«5TT Ws Sftpr 1 '775 i|l(.*1k,«JS ^fT ^RTT ^347^ CA (.<- 



^ 'srfTprn? <Ffl < 57 ^ i >45 si^tf wn siw lnsfiir <p^ *iik ^ef, i 

nwrr t?iw wiw f<n§f<ia "fig ie Tf^*ff#r «iw 3t*in cm wim ctt ^iwiw* 

^ LA5ER C5it> «fwr?f Light Emission by Stimulated Emission or Radiation 


^psfflw «(;•««»$ -TTTtrrT ejvTST ^11 

H 9 t?Tsr|<rjTr55 *1% 2R/SN W 
®1S> *T^2W CTlt 111. M WfWT CT 

cwi faci c«wi?r £ 5 % ni *n? 
If- l!Wl c ]l *|1 ^p 4 g^SSTTrT '*l»n 
i <pi<®r*; Tim ife 
m ifNs, 5t^st *fts% ’if'sntw wra^raii 
«ft¥t^Hl¥ fan 11<T'Cn 'TH’W (>l«?l?| 
ikrtti m i 14.3 ^r® 4ifri ®rr?m 
«rm r.5istir.'<,fi cmran ^tsnrs 



^ 14.3 : 3n*fa "iroi •:<netig 


14. 3 C3FT (Plane) 

W*T?51 IF? i 4T^Ti?'1 ItHCl ®7?^ C5C® 41\ 4ftl I*l‘b?l$. I'it-Jl'^i?! ^Ml 

tittle ‘Tl tr<F5R ^T?T il|'9 41s '«fft 41^T Cgd ^TfW*T C4C® v fM 41° ®v^7® S^C® 

c^r iiii?f fwcb v ro^ in *ni 41 feo<f@T6 ■siot^ nivffa'fetc'fi 4^rh ^Gfi<i sn?rai ®nij§i 
^f5V.<F l^TI 51 11 'fn "5^5 CENT'S lf®t ir®17m 51 ®l$tl f7T5 i^Tt>'l<P IlClWIU 
C?F?4 *tfe^ f'i'®t>®H ipf>W C^HSl'l 1T5T: ?1Wra F*T 51 P . p ClT V 41: 

w®r It. ®ns^ 

1 , 

P+-yfiV 2 + PQh 

■41 5JW aP1%f^S«fTW I 

WIHT 45 ^tl> ici 

r.M^fPT® CH CSl ®^7® 

nai ii l«n r.TjTw mirs mp&tm 
C<P1tr s TI ^*d*1F Cl? *JW ?C*1'<» 5ff5T<?i 
1w 41 <OT?75: 41 

IMCbS '45*1 CllWI %¥ ^5*1 

#¥i i 14.4 ©to cl <m r.i«ji7?rr 

W5 (TFotia fllEl «3p c«r^ 

*im tjif WZ. % In 

w c*ti 


v- 



5^ 14.4: ■srn^ra mi lira 


csr > 11 * 101*1 tflffiar ^rt?r ^ fro f*rar ^aKrr tot 

ifcn wM >i^'«k<i cw wit wRpr 9 TWHt % < t?r «mc»n 
C1K5RT ‘ E TNt<T 1% <*FR %*RT feT «|F®ia»*l <f^W I 

wr^W^f^Ffe CT^®t^r^iFs^ om v ± , 'skoi < iWfi ^® rt ta 

pt <im>i ^rf®sR '®i?r 5tf^om #v 2 ^ 'skc'i i? 2 f 7 !*^ v 1 c«k¥ c^f*f i ^fa*r 
‘ p TWt?r %*ft?Rr wRr 9xm ^rs*f c«Iof orf*r iw 4<Ft (Tit orf*r wfw*r 
^ W OT*f l? 2 C#T 5E«t ^OT I ■'INtl f^BRT ^SRpf <imoi*i fk p 1 
^srpi* fH P 2 ^?r «i^r^ratt®r«t^9 *itft -. 

1 1 

Pi + 2 /^i + P 9 h l = P 2 + 2^2 + Ag/i 2 

fmof c*m*p«i f^r $*r ^rr ^r *TN3?rr ^rf¥ i ^tnh $*ic?r ^ f%F Wi «ror f^rr 

hi = h 2 

1 

Pi = 2^2 - V?) + P 2 
^sfK ?! 4?r fk ? 2 <rk¥ ^ pOf - vi ) csjpr i 

7?TCkf 1%F Fkf 0#! ^Flt OT@t R*liOI*l <JjRlt 

*rwt?r %^r?r rival's sjc-fi i^r <p<q c<i i *4t ^®rf& ^r*! 7 ? 

R*iloi*i 'Qwi c«lw c#r ^or ^rf?r ^f 7 ? R*iMf& 
wkW ^ cw *itcr i 

w or*fr* 

*mn 14. 5 (TTs^rnTTr ^-^rrcTr 

'pft'Q, c^rPi ^c r i ^ ^f- <£rt <^t^fw5t 
Pico ctw <iic<i, ^i>i c^i <pt^tw5t %' 5 t^ Sc£> 

wt^Tc^r f^ '<rt^ra' ^ cwftn wf1% 

14.4 2)f'© v M , T (Anti Particle) 

*TW1< fwfOI? 7RCF F^gpr <*R# f^nr I SR^# *PTfc«fat St1% 

«rtw ^# < wf ^ stf^^rN" vsnw ^ ^fi 

<ra w ^ i iww Jiti c rr w ’iter ^ *rai'fl^wfcsTfl 



^mr i 



v£j<R <lki(.*7 si? C^fC'TT 

(7^; (TtI^ 7ff5T *7*7, vfl^" (77 

^37%^ ^3Tft5. m ?? W? 4?* 



etf®*pTt77f? ~*t%7r5 gpH^w ^9?7tC^ 

<7'?5l<i ?^ Position Emission 
Tomography ^Tt^r -*ffte7?r r,^w 
IsrsrllSRS #7 CsRTt? 4?# 

?a ?w ?$1? i (?t? 14.6) 

?)ft?t (.'S'3<? ?f? 

05plt3 ^sftTTf C*fe ^kj^sl *1%? 

^ifety*! <T»Cir i£| ^£Rif& 

C^BbI ^3t»lti?t*T C=r»ttZ?Tt tFTTTST 
#5777 <?r?t ?? I *I%W <77 (751? ?? 

<7lf*t Jr tf'i>i! C?3? <7P!*I 'S-S (.<]l*f ■gJll<T>l^5T 
<1H5,1'Sl ?^7? ^ <7r»rt!77 tf? (.ierliBI 
1 3lft77nc7f < # Wf^ I 4? C»l77P llw *77777 (?7<7 577 

smr ?tpf *m7f <5i?r-?tfe (tttt? ^rr^f 4? ■*t%7rs ?? f^jTrc? 

TtSt *m ?f*tf ^rrn ^ 



5t? 14.6: -^jf^na^r taf^rnT^ Tyumsrtf^F ( Position Emission 
Tomography) ^ttc^t ?fter<! c's^cti fa«iifow» #7 
ia»r*il5 m "•j<i*T i fi *rs 


e + e + ->2 y 

PET ■ f ri77T '“ifteRT c^swRT ?fc? ^tt*!? #r csftt? 4? Tiw 4? #r »it?r ^tfiTP detect 
<t>w ^s?? {*1 v j s r^h < k.-si *im ?f*tr *3^ fe< p c<M*n c?? 5.c?i c-'ilu c^? <t>w o$tf\ i c^i? 
^SVfT^C^ I fhW <.*7- Ml 31 C<5M I {i *I<JI(.<I<1 (751? C?f*t 7 lf2RT (Mil? C?? *7)?l 5? I 

Position Emission Tomography tS'5t<i <751? ^*t c?f*r 

^rfo? c?fir3 c?? ?*?t ?t? i ^«p'S(»i ^i*}^ ??*r f**) fs*3 R*iii f»itii feat <f»w ~5?? (751? fa«<i 

f*l Gil fi?7?f <F?|? ??? -(feC J 4il C^f*T 1 5T\*f ^l1uQ*il '5777 '3(,<i (7PTFT <77775 27%77T?7 ? 5 T??) 5 TfC 9 f? 
i£]*J)f5 "*375*7 f??S (77? 5777 ^PTTTs < S?F <PG«f,?. I 

Riles I "*J? CTH (TtI? (77? ^PhT ti|<j)s?*i *i|*j[G^<l aifec*^ ^lliiMi'Sl <7777*1? ®T|i|*ll C^l? 
*7l*JC 4 lfl •li. T| fl ?75ft fPTTS ^TRJ^ | 

?t*I(7f? ^7Tt77^ ®R7 3 T77?R7 ^ TSftSTt ^7^1? Wf ?77Tf 

^fTTTf (7PT «?R7 *7T7 1 ^7? ^5777 <45i ¥t?1^ STIST <7»T7t ??T C5PRlt ^1 W^7 

'3(17771 Wti ’Swl^rl'T -#57 (77? WIT? 
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TJT7F3T ^R3T -»u|t| ij| <i>l v f.-iH -i-lfl .si n***T - r tfl'?L. ir l '^1 <M tHJ i L-ftr- 1 u<W?1^ T 


J 

u= — 

I 

A 50^ i.'Tui'-pti lipti r 5^ 

,; 5ir t 1p? T « ••.TPP»r i^RTf* iTS c^tf^ni ‘rF* v»i*iyi 
*?ff» o»i'3C"i ^l^nn r<r^y -'ic<fifi , ti"T 2,» , «l»T 
•'.'fflt'Rt CW7I «iHSi»i I'l'hC*' •I'ltHHJ "T^ (?fln |~ 

Slertnilon. 



rtj Ai.l; •->! CTT 1 


Al,2 

•flfjt • AC) ^*155 •Ttrainjfl ?ir Alternating Current's^ t?r £RT£ nT5i r»i'5oi *.«t 
v l i^TTJ'r- -.sTCei* u^ct ff»C's> M ivH»?« Til i 1'rfrr (DC) 5W Direct Cut rent ■spits *rrw ?*r 

♦tt 1 7R7T iwict 3# ynw fit-Tssrn to ^ '■wca \ 





1 

Hydrogen 

H 

2 

Helium 

He 


Lithium 

U 

■ 

Bpryllium 

Be 

5 

Boron 

B 


Carbon 


8 

Oxygen 

0 

9 

Fluorine 

F 

1.0 

Neon 

Ne 

11 

Sodium 

Na 



15 Phosphoru 


16 



21 

Scandium 

Sc 

22 

Titanium 

Ti 

23 

Vanadium 

V 

24 

Chromium 


25 

Manganese 

Mn 

26 

Iron 

Fe 

EM 

Cobalt 

Co 

em 

Nickel 

Ni 








( List of Elements) 

(£K*r •IWIIW ■'TC’fiT. i^'il-.l •fw||»l m«r, "T^tTT asrTPT T : T»T i f p i | cr5T3F7T eaWSHST i-M-Pi 

fcttT CW=tttnT $'bkH> l) 


Copjjer 

Zinc 


Gallium 

Germanium 

Arsenic 


Selenium 

Bromine 


Krypton 

Rubidium 


Strontium 


Yttrium 


Zirconium 

Niobium 

Molybdenum 


Technetium* 


Ruthenium 


Rhodium 

Palladium 

Silver 

Cadmium 


Indium 


Tin 

Antimony 


Tellurium 


Iodine 

Xenon 


Cesium 


Barium 













































































57 

Lanthanum 

La 

EB 

Cerium 


El 

Praseodymium 

EE! 


Neodymium 

Nd 

61 

Promethium* 

Pm 

62 

Samarium 

Sm 

63 

Europium 

Eu 

84 

Gadolinium 

Gd 

65 

Terbium 

Tb 

66 

Dysprosium 

Dv 

67 

Holmium 

Ho 

El 

Erbium 

Er 

m 

Thulium 

Tm 

El 

Ytterbium 

Yb 

71 

Lutetium 

Lu 

72 

Hafnium 

HI 

73 

Tantalum 

Ta 

m 

Tungsten 


B 

Rhenium 


E29 

Osmium 

mi 

77 

Iridium 

lr 


Platinum 

Pi 

see 

Gold 

Au 


Mercury 

Hg 

81 

Thallium 

Tl 

:r 

Lead 

Pb 

83 

Bismuth 

Bi 



Polonium* 

Astatine* 

Radon* 

francium* 

Radium* 

Actinium* 

Thorium* 

Protactinium* 

Uranium* 

Neptunium* 

Plutonium* 

Americium*' 

Curium* 

Berkelium* 



Fr 

Ra 

AC 

Th 




98- 

Californium* 

Cf 

99 

Einsteinium* 

Es 


Fermium* 

Fm 

101 

Mendeleviurn* 


EM 

Nobetium* 



Lawrencium* 



104 

Rutberfordlum* 

Rf 


Dubnium* 



Seaborgium* 

ES 


Bohrium* 


108 

Hassium 1 ' 

Hs 

109 

Meitnerium* 

Mt 
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cwlfao* ipr 3 T^ (Fundamental Constants) 




■SJT7T 


C 

29979258 ;< 10 8 m/s 

snap's iF‘TT- 

h 

6.62660755 X I0~ u Js 


G 

6,67259 • I0~ n in 3 /kg s 2 

C.*1^T>-S7UjH JfW 

k 

L380650 xlO ~ 23 J/K 

*nr*i 

R 

8.3144621 J/mol K 

'sfTTRT'ntOT 

tfc 

6.0221 xio 2S /moi 

®cpi3ic*w T^f 

0 

1.60217 33 > io-°r: 


K 

8 987552 X 10 5 N m z /C 


m 

• 

9,1093897 x 10~ 31 kg 

TSIlEC'ifi s-fi 


1.6726231 x U)~ t7 kfi 



1.67492H6 * Ur z7 kg 


W5TI7FT ~' Sr T 


arm 


10132.5 Pa 



















